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Az előadás a szeizmikus energia elnyelésére alkalmas disszipatív acél keretszerkezet elemeinek és kapcsolatainak ciklikus viselkedésével foglalkozik. 

A disszipatív kereteknek szeizmikus hatásokra megfelelő képlékeny alakváltozási képességgel kell rendelkeznie, teherbírás-csökkenés nélkül ahhoz, hogy a földrengés energiáját feleméssze. Ezt a szerkezetben kialakított disszipatív zónák biztosítják, amelyek sarokmerev keretszerkezet esetén az oszop-gerenda csomópontokban helyezkednek el. Az energiaelnyelés a gerendavégen, vagy az oszlop-gerenda kapcsolatban, illetve az oszloptalp kapcsolatban bekövetkező képlékeny deformációk alapján történik. A szerkezet és a zónák képlékeny alakváltozási képességét globális, illetve lokális duktilitásnak nevezzük. A dominánsan hajlítóigénybevételnek kitett szerkezeti elemek és kapcsolatok lokális duktilitása a ciklikus nyomaték-elfordulás összefüggés alapján vizsgálható és jellemezhető. Acél keresztszerkezet esetén ezt az összefüggést az anyag, a szelvényt alkotó lemezek és kapcsolati elemek szerkezeti kialakítása befolyásolja.

Az előadásban bemutatjuk a tipikus acélszerkezeti elemek és kapcsolatok esetén a ciklikus nyomaték-elfordulás összefüggés meghatározását numerikus és kísérleti módszerek alapján, a szerzők utóbbi évtizedben végzett kutatási eredményei kapcsán. Ismertetjük az acélanyag ciklikus képlékeny viselkedésének modellezését, kísérleti eredményekkel illusztrálva. A kifejlesztett anyagmodell alapján a szelvények alkotólemezeinek ciklikus horpadását vizsgáljuk. Meghatározzuk a homloklemezes kapcsolatok domináns T-kapcsolat elemének ciklikus viselkedését a lemezvastagság és csavarméret függvényében kísérlettel verifikált numerikus modell alkalmazásával. Végül ismertetjük az acél homloklemezes kapcsolattal kialakított csomópontok ciklikus viselkedésének sajátosságait kísérleti vizsgálatok alapján. 

BEVEZETÉS

Acél keretszerkezeteket – kedvező teherbírási és duktilitási tulajdonságai miatt – elterjedten alkalmazzák szeizmikus hatások felvételére. A fenti tulajdonságok elsősorban az anyag viselkedéséből adódnak, amelyet azonban megfelelő globális (teljes szerkezet szintű) és lokális (szerkezeti elem és kapcsolat szintű) szerkezeti kialakítás és tervezés alapján lehet kihasználni. Az utóbbi évtized két nagy földrengésének tapasztalatai (Northridge 1994 és Kobe 1995) felhívták a figyelmet a korábban alkalmazott acélszerkezeti szeizmikus méretezés és konstruálás – elsősorban lokális szinten meglévő – hiányosságaira. Ennek hatására számos nemzetközi kutatási projekt irányul acél keretszerkezetek elemeire és kapcsolataira, azzal a céllal, hogy a disszipatív zónák ciklikus viselkedését meghatározzák, és megfelelő szerkezeti kialakításokkal javítsák. 

A cikk szerzői nemzetközi együttműködések keretében részt vesznek ezekben a kutatásokban. Ebben az előadásban először egy áttekintést adunk a disszipatív acél keretszerkezetek kialakítási és méretezési hátteréről, amelyben bemutatjuk a lokális disszipatív zónák – elem, kapcsolat szintű – duktilitásának szerepét, (1( forrásra támaszkodva. A továbbiakban saját kutatási eredményeink alapján ismertetjük az acélanyag, lemezelem, csavarozott kapcsolati elem és teljes csomópont ciklikus viselkedésének vizsgálati módszereit és néhány eredményét.

ACÉL DISSZIPATÍV KERETSZERKEZETEK

Szeizmikus hatások viselésére tervezett acélszerkezetek a szeizmikus energia input felvétele szempontjából két alapvető csoportba sorolhatók: 

nem-energiaelnyelő (nem-disszipatív) és

energiaelnyelő (disszipatív) szerkezetek.

Az első csoportba tartozó szerkezetek a szeizmikus hatást rugalmas viselkedéssel veszik fel, mivel a szerkezeti kialakítás nem alkalmas a képlékeny deformációból adódó energiaelnyelésre. 

A második csoportba tartozó disszipatív szerkezetek a földrengés energiáját felemésztik, a szerkezeti elemeik és csomópontjaik duktilis képlékeny hiszterézis viselkedésének köszönhetően. Ezen szerkezetek disszipatív zónái úgy tudják funkciójukat ellátni, ha a nem-disszipatív részek kellő rugalmas teherbírással rendelkeznek az igénybevételek átrendezéséhez.

A disszipatív acél keretszerkezetek kialakításuk szerint lehetnek:

1,  sarokmerev keretek,

2,  központosan merevített keretek és

3,  külpontosan merevített keretek.

Merev keretek esetén a disszipatív zónák a szerkezeti elemek végeinél, a csomóponti környezetben, vagy a csomópontban helyezkednek el (1.a, ábra). Központosan merevített keretek disszipatív elemei a húzott-nyomott merevítőrudak (1.b, ábra), míg külpontosan merevített keretek esetén az energiaelnyelést a merevítőrudak bekötési környezetében a szerkezeti elem képlékeny deformációja biztosítja

(1.c ábra).
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1. ábra: Disszipatív keretszerkezetek típusai.

Disszipatív keretszerkezetek esetén tehát az energiaelnyelést az anyag képlékeny alakváltozási képessége biztosítja, a kialakítástól függően domináns ciklikus hajlítás (1. csoport), központos húzó-nyomó igénybevétel (2. csoport), illetve nyírás alkalmazásával (3. csoport).

SAROKMEREV KERETEK – GLOBÁLIS DUKTILITÁS

Sarokmereven kialakított keretszerkezetek globális szeizmikus viselkedése – energiaelnyelő képessége – a képlékeny alakváltozási képességével (globális duktilitás) jellemezhető. Kedvező globális duktilis viselkedés esetén a keretszerkezet nagy képlékeny deformációkat képes felvenni anélkül, hogy a teherbírása csökkenne.

A fizikai értelmezés numerikus megfogalmazását általában a keretszerkezet legfelső pontjának vízszintes elmozdulásából származtatják (általában a teherbírási határállapothoz és az első folyáshoz tartozó vízszintes elmozdulások hányadosa). A szeizmikus analízist így a globális duktilitásnak az adott energia input felvételére szükséges és az adott szerkezeti kialakítás esetén rendelkezésre álló értékeinek vizsgálatával lehetséges végrehajtani.

A globális duktilis viselkedés a keretszerkezet rugalmas-képlékeny analízisével vizsgálható, amely nyomon követi a szerkezetben kialakuló képlékeny zónák bekövetkezését és azok deformációját (anyagi nemlinearitás). A globális stabilitási jelenségek miatt az analízis kiterjed a geometriai nemlinearitás vizsgálatára is. 

Sarokmerev keretek esetén a globális duktilitást a dominánsan hajlított szerkezeti elemek és kapcsolataik hajlításából adódó képlékeny deformáció – képlékeny elfordulási képesség, ún. lokális duktilitás – biztosítja. Ebből következően szoros kölcsönhatás van a szerkezeti elemek és kapcsolataik lokális és az ezekből felépülő keretek globális duktilitása között.

SAROKMEREV KERETEK – LOKÁLIS DUKTILITÁS

Sarokmerev keretek disszipatív zónái az oszlopok és gerendák csomóponti, illetve az oszlopok befogási környezetében helyezkednek el. Az oszlop-gerenda kapcsolatok megfelelő tervezésével a disszipatív zóna kétféleképpen jöhet létre:

1,  gerendavégen kialakuló képlékeny csukló elfordulásával,

2,  a gerenda-oszlop kapcsolatban lévő elemek képlékeny deformációjával.

Az első esetben a kapcsolatnak megfelelő teherbírásúnak kell lennie ahhoz, hogy a képlékeny csukló az elemvégen kialakulhasson (pl. tompavarratos hegesztett kapcsolat, illetve az elem nyomatéki teherbírását meghaladó csavarozott kapcsolat). A gerenda keresztmetszete olyan kialakítású kell legyen, amely alkalmas nagy képlékeny elfordulásokra ciklikus nyomaték esetén, teherbírás-csökkenés nélkül (pl. vékonyfalú szelvények esetén lokális lemezhorpadás nem következhet be). 

A második esetben a gerenda és oszlop a csomóponti zónában megfelelő teherbírású ahhoz, hogy a kapcsolat képlékeny állapotba kerüljön. A kapcsolati elemeket (pl. homloklemezek, szögacélok, csavarok) pedig úgy kell megtervezni, hogy a ciklikus hajlító hatásra a kapcsolat megfelelő képlékeny elfordulási képességgel rendelkezzen.

A disszipatív zóna viselkedése mindkét esetben a ciklikus hajlítóigénybevétel alapján meghatározott nyomaték-elfordulás összefüggés alapján vizsgálható és jellemezhető.

CIKLIKUS NYOMATÉK–ELFORDULÁS ÖSSZEFÜGGÉS

Acél keretszerkezetek elemeinek és kapcsolatainak ciklikus viselkedését kis ismétlési számú (kisebb mint 100 ciklus) kvázi-statikus hajlítóigénybevétel alkalmazásával vizsgáljuk. A vizsgálat általában szabványosított kísérleti eljárással hajtható végre (2(. Napjainkban a numerikus szimuláció (virtuális kísérlet) alkalmazása is reális alternatíva lett, a számítógépi feltételek fejlődésével (3(.

A ciklikus nyomaték-elfordulás hiszterézis görbéje alapján a csomópont viselkedése lehet stabil (2. a, ábra) vagy instabil (2. b, c, ábra). 

A 2. a, ábrán látható ciklikus viselkedés optimális lokális duktilitás szempontjából; jól látható, hogy az ismétlődő ciklusok során teherbírás csökkenés nem következik, a csomópont nagy energiaelnyelő képességgel rendelkezik. 

A 2. b, ábrán látható csomóponti hiszterézis csökkenő teherbírást mutat az ismétlődő ciklusok során, amit okozhat pl. a csavarok előfeszítő erejének csökkenése a növekvő képlékeny deformációk következtében. Ennek ellenére a csomópont viselkedése nagy energiaelnyelő képességet mutat. 

A 2. c, ábrán  látható hiszterézisben megcsúszási jelenségek mutatkoznak, amit pl. a homloklemezben kialakuló képlékeny deformációk okozhatnak (nyílás-záródás az ismétlődő ciklusok során). A jelenség jelentősen átalakítja a hiszterézis alakját és lecsökkenti az energiaelnyelést.
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2. ábra: Tipikus nyomaték-elfordulás hiszterézis görbék.

A ciklikus nyomaték-elfordulás összefüggések kvalitatív értékelését a vonatkozó ECCS ajánlás (2( alapján úgy hajtjuk végre, hogy az ismétlődő hiszterézis hurko
kat az ideális rugalmas-képlékeny összefüggéssel vetjük össze. A módszer lényegét a 3. ábra szemlélteti.


[image: image2.wmf]
3. ábra: Ciklikus nyomaték-elfordulás összefüggés értékelése.

Az adott ciklust az alábbi ún. ciklikus paraméterek alapján jellemezhetjük:

Relatív duktilitási arány:
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Teljes duktilitási arány:
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Elfordulási merevség csökkenési arány:
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Nyomatéki teherbírás csökkenési arány:
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Energiaelnyelési arány:
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A továbbiakban illusztráljuk azt a folyamatot, amely lehetővé teszi a csomópontok ciklikus jellemzőinek numerikus és kísérleti alapon való vizsgálatát és elemzését, az acélanyag, lemezelem, csavarozott kapcsolati komponens és végül a teljes csomópont ciklikus viselkedése kapcsán.

ACÉLANYAG CIKLIKUS KÉPLÉKENY VISELKEDÉSE

Az acélanyag viselkedését általában a húzókísérletek eredményeként előálló s-e diagramokkal szokás szemléltetni. Ciklikus terhelés esetén is jól használhatók a s-e görbék. E ciklikus görbék kísérleti előállítása azonban lényegesen bonyolultabb, s emellett az előállított görbék jelentősen függnek az alkalmazott terhelés-történettől. Néhány tipikus ciklikus s-e diagramot mutat a 4. és 5. ábra.

A feszültség-nyúlás görbéket elemezve megállapítható, hogy jelentős különbségek tapasztalhatóak a „klasszikus” monoton és a ciklikus görbék alakja között, mely a monoton és ciklikus viselkedés különbözőségére utal. A monoton s-e görbe néhány jól elkülöníthető szakasszal rendelkezik:

kezdeti lineáris szakasz (rugalmas állapot),

folyási plató,

felkeményedő szakasz,

lágyuló szakasz.

Ez utóbbival kapcsolatosan meg kell jegyezni, hogy lágyuló szakasz csak akkor áll elő, ha a feszültségeket és nyúlásokat a klasszikus mérnöki értelemben értelmezzük, azaz a próbatest eredeti keresztmetszetéből számítjuk a feszültségeket, míg a nyúlásokat a teljes referenciahosszra vonatkoztatjuk, azaz átlagos nyúlásként értelmezzük. Amennyiben azonban ún. valódi feszültségeket és nyúlásokat számolunk, az acélanyag nem mutat lágyuló viselkedést, hanem egészen a szakadásig keményedik.

Ciklikus terhelés esetén az első terhelési ág a monoton terhelésnek megfelelően jön létre. Amennyiben azonban az anyag egyszer már képlékeny állapotba került, a további terhelési ágak a monoton esettől jelentősen eltérnek. Három szakasz definiálható, melyek azonban nem válnak el egymástól élesen:

kezdeti lineáris szakasz (rugalmas állapot),

átmeneti szakasz,

felkeményedő szakasz.

Megállapítható tehát, hogy a monoton viselkedésre jellemző határozott folyáshatár, valamint folyási plató ciklikus esetben nem jön létre, helyette egy, a rugalmas és a képlékeny-keményedő állapot közötti fokozatos átmenet figyelhető meg. Ez a jelenség az ún. Bauschinger-hatás.

A ciklikus anyagtesztek eredményeiből alapján megállapítható, hogy az acélanyag ciklikus viselkedésének leírására nem alkalmasak az egyszerű rugalmas-képlékeny, izotróp keményedő vagy kinematikai keményedő modellek. Olyan modellre van szükség, mely képes figyelembe venni izotróp és kinematikai keményedést is, valamint alkalmas az első folyáskor bekövetkező állapotváltozás (Bauschinger-hatás) figyelembe vételére. 

Alapvetően kétféle modellt fejlesztettek ki:

Az egyik modell-család az ún. kétfelületes modellek családja (Dafalias – Popov típusú modellek (4(). A modell két határfelületet definiál: az egyik a kezdeti állapothoz tartozó folyási felület, a másik pedig a szakadáshoz tartozó folyási felület. Az aktuális folyási felület a két határfelület között helyezkedik el. Az aktuális felület mérete ill. a keményedési paraméter értéke az anyag előélete alapján határozható meg.

A másik modellcsalád az ún. sokfelületes modellek családja (Popov – Petersson típusú modellek (5(), melyek az ún. Mroz-féle sokfelületes modellek kiterjesztésének tekinthetők. A sokfelületes modellek alapötlete, hogy folyási felületek sorozatát kell definiálni, melyek az izotróp keményedés egyes állapotaihoz tartoznak. E felületek mozoghatnak is a feszültségi térben, mely mozgás a kinematikai keményedésnek felel meg. A Petersson-Popov modell esetén a folyási felületek azonban nem állandóak, hanem az anyag előéletének függvényében változtatják méretüket.

E modellek közös jellemzője, hogy paramétereik meghatározásához nem elegendő az egyszerű monoton húzó-kísérlet eredménye. Ciklikus kísérleti eredmények is szükségesek, melyek alapján a modell paraméterei meghatározhatók. 

A 4. és 5. ábrán a szerzők által kifejlesztett ún. módisított Petersson-Popov modell eredményeit mutatjuk be két különböző terhelési történet esetén. Az ábrákból jól látható a kísérleti és numerikus eredmények összhangja. (A módosított Petersson-Popov modell részletei megtalálhatóak [6] hivatkozásban.)
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4. ábra: Kísérleti és numerikus s-e diagramok (1. terhelési történet)

[image: image14.emf]Modified Petersson-Popov model
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5. ábra: Kísérleti és numerikus s-e diagramok (2. terhelési történet)

CIKLIKUS HORPADÁS

A ciklikus képlékeny lemezhorpadás jelenségét egy konkrét feladat eredményei alapján mutatjuk be. A vizsgált feladat (lásd 6. ábra) egy téglalap alakú, négy oldalán egyszerűen feltámaszkodó, síkjában terhelt lemez. A lemez hossza és szélessége a = 800 mm és b = 1000 mm, vastagsága t = 10 mm, és a fél szinuszhullám szerinti megoszlású, lemezsíkra merőleges kezdeti geometriai hiba maximális értéke wo = 0,1 mm. (A feladat alapadatai megfelelnek a [7]-ben található mintapélda adataival, így lehetőség van az eredmények közvetlen összehasonlításra.) 
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6. ábra: A mintafeladat geometriai és terhelési adatai

Teherként kinematikai terhet alkalmaztunk, mely a hosszabbik él előírt nagyságú, a lemezsíkban bekövetkező, önmagával párhuzamos u eltolódása. Az eltolódás hatására ébredő reakcióerő eredője F, mely alapján a terhelésre jellemző erő-eltolódás diagram megadható. A feladatot a 6. ábra jobb oldalán bemutatott kétféle terhelési útra oldottuk meg. Az ábrán a tengelyeket dimenziótlan formában adtuk meg, ahol Fe és ue a rugalmas viselkedés határához tartozó erő ill. elmozdulás. 

A lemez anyaga folytacél, melynek folyáshatára (y = 300 MPa. A vizsgálatokhoz különféle anyagmodelleket alkalmaztunk (kinematikai keményedő, Petersson-Popov, ill. módosított Petersson-Popov modellt). Ezek eredményei megtalálhatóak [8]-ban. A továbbiakban a kinematikai keményedő modell alkalmazásával született eredményeket mutatjuk be. (A keményedés mértéke azonban gyakorlatilag elhanyagolható, hasonlóan [7]-ben található feladathoz.) 
A számítások eredményeit a 7. és 8. ábrán foglaljuk össze. A baloldali ábrákon a lemezsíkban létrejött elmozdulások (u) vannak feltüntetve, míg a jobb oldalon a lemez középpontjának a síkra merőleges irányú elmozdulásai (w) szerepelnek.

Az eredményekből jól látszik, hogy az első terhelés során horpadás következik be, mintegy a folyáshoz tartozó igénybevétel 30%-nak megfelelő teher esetén. A horpadás hatására létrejövő nagy elmozdulások azonban képlékeny alakváltozást is okoznak, melynek hatására a tehermentesítés során maradó elmozdulások figyelhetők meg. A húzóigénybevétel hatására e maradó elmozdulások csökkennek ugyan, de az egymást követő ciklusokban mégis egyre dominánsabbakká válnak. Ennek köszönhető, hogy a terhelési ciklusok ismétlésével egyre kevésbé jelentkezik rugalmas horpadás, hanem fokozatos átmenet figyelhető meg a rugalmas és képlékeny viselkedés között, nyomóerők esetén is. Ugyancsak a halmozódó maradó alakváltozások miatt jelentkezik a nyomási teherbírás fokozatos csökkenése is.
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7. ábra: Erő-elmozdulás diagramok az 1. terhelési út esetén
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8. ábra: Erő-elmozdulás diagramok a 2. terhelési út esetén

T-KAPCSOLAT CIKLIKUS VISELKEDÉSE

Az ún. T-kapcsolatokat széleskörűen alkalmazzák a csomópontok tervezésében, minthogy egy megfelelően választott T-kapcsolat viselkedése jól modellezi bizonyos típusú kapcsolatok egyes komponenseinek a viselkedését. A következőkben egy ilyen T-kapcsolaton végrehajtott numerikus szimulációs kísérlet eredményeit mutatjuk be, [9] alapján. A vizsgált próbatest fő jellemzőit mutatja a 9. ábra, ahol az alkalmazott terhelési utat is feltüntettük. A terhelés egy, a T-kapcsolat tetején ható függőleges megoszló teher, vagy egy ezzel egyenértékű előírt elmozdulás. Hasonlóan az előzőekhez, mind a terheket, mind az elmozdulásokat a rugalmasság határához tartozó erőkhöz (Fe) és elmozdulásokhoz (ue) viszonyítva adjuk meg. A terhelési diagramból jól látható, hogy a maximális előírt elmozdulás a rugalmas állapot határához képest tízszeres, ami egy markánsan nemlineáris viselkedést jelez.

A T-kapcsolatot egy merevnek tekinthető felületen képzeljük el, melyhez két csavarral kapcsolódik. A csavar illetve a talplemez alakváltozásainak következtében a talplemez elválhat a megtámasztó felülettől, mint ahogy a csavar feje is elválik a talplemeztől. Eszerint tehát a számítások során nem csak az anyag (lemezek és csavarok anyaga) nemlineáris viselkedését kell figyelembe venni, hanem a feltételes kapcsolatokból adódó nemlinearitásokat is. 

Amennyiben a függőleges lemezelem vékony, stabilitásvesztési jelenség is előfordulhat, minthogy e lemezelemben jelentős nyomóerők is működnek.
Mindez tehát azt jelenti, hogy a vizsgálatnak a geometriai nemlinearitást is figyelembe kell venni. (Megjegyzendő, hogy az alábbiakban bemutatott példában a függőleges lemezelem viszonylag vastag, így stabilitásvesztés nem jön létre.)

Megállapítható tehát, hogy a látszólag egyszerű T-kapcsolat ciklikus viselkedése sokféle nemlineáris jelenség kölcsönhatásaként áll elő, melyek számítással való követése igen bonyolult feladat. 

Az alábbiakban a 9. ábrán bemutatott T-kapcsolatokon végzett számítás eredményét mutatjuk be. A számításokat különböző paraméterekkel végeztük el, melyek különféle viselkedési módokat eredményeztek. A paraméteres vizsgálatok alapján négyféle tipikus viselkedési módot definiáltunk. Az ezekre jellemző erő-elmozdulás diagramokat mutatja be a 10. ábra. 
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9. ábra: A vizsgált T-kapcsolat és terhelés jellemző adatai

Erős csavar alkalmazása esetén a viselkedést lényegében a talplemez anyagának rugalmas képlékeny viselkedése határozza meg, minthogy a csavarok elég nagy teherbírással rendelkeznek ahhoz, hogy a csavarokban ne jöjjenek létre képlékeny alakváltozások (lásd még a 11. ábrát).

Gyenge csavar esetén a helyzet éppen fordított: a talplemez rugalmasan viselkedik, miközben a csavarban egyre nagyobb képlékeny nyúlások – és emiatt maradó alakváltozások – jönnek létre. A maradó alakváltozások következménye, hogy zérus erő esetén a T-elem szabadon „lötyög” a csavarfej és a megtámasztó felület között, melyet az erő-elmozdulás diagramon a zérus erőnél látható vízszintes szakasz jelez (lásd még a 11. ábrát).
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a) Erős csavar



b) Közepesen erős csavar
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c) Közepesen gyenge csavar


d) Gyenge csavar

10. ábra: T-kapcsolatok jellemző ciklikus erő-elmozdulás diagramjai

Közepesen erős csavar esetén a görbe az erős csavarhoz hasonlóan indul, de néhány terhelési ciklus után megjelenik a csavar képlékeny alakváltozása, és ezzel együtt a fentebb említett „lötyögés”.

A negyedik, közepesen gyenge csavar esetén szintén mind a csavarok, mind a talplemez képlékenyedik, azonban a csavar maradó alakváltozásai már a folyamat elején jelentkeznek.
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a) Erős csavar



b) Gyenge csavar

11. ábra: T-kapcsolatok jellemző deformációi

ACÉLSZERKEZETI CSOMÓPONT CIKLIKUS VISELKEDÉSE

Ebben a fejezetben csavarozott véglemezes csomópontok tipikus ciklikus viselkedését mutatjuk be. E csomóponti típus esetén a kapcsolatot egy, az acél oszlophoz vagy gerendához hegesztett véglemez (talplemez vagy homloklemez), valamint e véglemezben elhelyezkedő csavarok (oszloptalp esetén: lehorgonyzó csavarok) biztosítják. E kapcsolat-típus alkalmazási területei: oszlop-gerenda kapcsolat, gerenda-gerenda vagy oszlop-oszlop kapcsolat, ill. oszloptalp-kapcsolat. 

Az említett kapcsolattípus lehetséges viselkedési módjait egy, a szerzők közreműködésével végrehajtott kísérleti program eredményei alapján foglaljuk össze. A programról további részletek megtalálhatóak [10]-ben. 

A kísérletek fő célja az volt, hogy definiáljuk a vizsgált kapcsolattípus lehetséges viselkedési ill. tönkremeneteli módjait. Ennek megfelelően a véglemez vastagságát illetve az oszlopszelvény alkotólemezeinek a vastagságát változtattuk a különböző próbatesteknél. A terhelésnél az ECCS ajánlásait [2] alkalmaztuk (lásd 12. ábra).

A kísérletek során mértük az alkalmazott erőt, valamint a létrejött elmozdulásokat (a próbatestek számos pontján). A mért adatok alapján azután erő-elmozdulás jellegű görbéket állítottunk elő, elsősorban is a csomópont nyomaték-elfordulás karakterisztikáját. Minthogy nem csupán a kapcsolatot (azaz a kapcsolóelemeket), hanem a kapcsolat környezetét (azaz a kapcsolódó rúdelemnek a kapcsolat melletti részét) is vizsgálni kívántuk, a nyomaték-elfordulás görbéket nem a véglemez keresztmetszetében, hanem egy ún. referencia-keresztmetszetben állítottuk elő, mely referencia-keresztmetszet a véglemeztől bizonyos távolságra (az oszlop/gerenda magasságának kétszerese) helyezkedik el.

Az eredmények alapján négyféle jellegzetes viselkedési módot definiáltunk. Az ezekre jellemző alakváltozásokat a 13. ábra szemlélteti, míg a nyomaték-elfordulás görbéket a 14. ábra mutatja be. A nyomaték elfordulás görbékhez kiszámítottuk a ciklikus viselkedést számszerűen is jellemző arányszámokat (definíciójukat lásd fentebb), melyeket a 15. ábrán tüntettünk fel.
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12. ábra: A vizsgált csomópont és a terhelési út jellemző adatai
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13. ábra: A vizsgált csomópont jellegzetes deformációi
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14. ábra: A vizsgált csomópont jellegzetes nyomaték-elfordulás görbéi

A definiált viselkedési módok a következők:

· Domináns csavar viselkedés (CB4 próbatest esetén), amikor a talplemezben nem jön létre jelentős képlékeny alakváltozás; a viselkedést és tönkremenetelt a csavarok képlékeny megnyúlása határozza meg.

· Domináns véglemez viselkedés (CB5 próbatest esetén), amikor a csavarok nem szenvednek számottevő nyúlásokat, a viselkedést a véglemez képlékeny alakváltozása és tönkremenetele határozza meg.

· Csavar és véglemez viselkedés interakciója (CB2 próbatest esetén), amikor mind a csavarok, mind a véglemez jelentős képlékeny alakváltozást szenved.
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Oszlop/gerenda viselkedés (CB3 próbatest), amikor a kapcsolóelemekben nincs jelentős alakváltozás, viszont a rúdelem alkotólemezei rugalmas-képlékeny horpadást szenvednek. 
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15.ábra: A nyomaték-elfordulás görbékhez tartozó ciklus arányszámok
ÖSSZEFOGLALÁS

Jelen cikkben acél szerkezeti elemek és kapcsolatok ciklikus viselkedését mutattuk be, kísérleti és numerikus eredmények alapján. Ennek során négyféle szinten elemeztük a ciklikus viselkedést, melyek: acélanyag, acéllemez, lemezekből összeállított egyszerű szerkezeti elem (T-kapcsolat), illetve teljes csomópont (csavarozott véglemezes kapcsolat).

A bemutatott négyféle szint azt szemlélteti, hogyan alakul ki egy valóságos, összetett szerkezeti részlet (pl. véglemezes csomópont) ciklikus viselkedése komponenseinek ill. végső soron anyagának ciklikus viselkedéséből.

A szerzők javaslata szerint [3] a definiált négy szint alkalmas lehet a numerikus modellek fejlesztéséhez szükséges szisztematikus tesztelésre, kalibrálásra is. A számítástechnika fejlődésével éppen ez az a feladat, numerikus modellek kidolgozása és alkalmazása virtuális kísérletek végrehajtására, mely a szeizmikus kutatások fontos állomása lehet.
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		epsz+		0.1759197801		0.2973956548		0.4128173759		0.5175939905		0.8945289882		0.874624669		1.0344137801		1.0110615792		1.0436915366		1.0329220118		0.9813941087		0.9747191158

		epsz-		0.0330579605		0.0590935924		0.1065773695		0.1684931201		0.5273918614		0.5183941016		0.8896165058		0.8609280831		1.0013236143		1.0239399261		1.1196172887		1.0734594296

		zeta+		0.3326601874		0.2941717097		0.2849176361		0.260968729		0.5383629826		0.4336968908		0.6242728387		0.3698338926		0.4968136827		0.5471857393		0.62895811		0.5218879176

		zeta-		0.6542120314		0.2959208871		0.2668457646		0.3125645588		0.2387436378		0.3990783593		0.3112760567		0.4924307353		0.5147072775		0.2966370173		0.661221665		0.507557186

		eta+		-0.0028010785		-0.0099758122		-0.0180117379		-0.0383148145		0.6773458009		0.2597662239		0.3630323237		0.0738290051		0.2927077792		0.054978828		0.2084866815		0.0443710242

		eta-		-0.0020456682		-0.0063679876		-0.0122127471		-0.0302221658		0.768156619		0.1374308388		0.3152357134		0.0515067456		0.2384455082		0.0421138031		0.2008818864		0.0312735168

		CB2

		mu0+		0.1260581211		0.2704456972		0.4283551622		0.5926044241		1.4384832426		1.3781449525		2.2802423018		2.1628904861		3.0644912409		3.1385729943		4.084000847		4.0440545073		4.9750253296		5.0115760051		5.6782705999		6.0063580706

		mu0-		0.4542431835		0.6860907305		0.9557795466		1.1249396392		2.1996073871		2.1493537935		3.0367050649		2.9541977777		3.9181845419		3.9185576957		4.7999847026		4.8256236223		5.7338230429		5.7123039265		6.635908966		6.8745768634

		mu+		0.1260581211		0.3159436786		0.4856031783		0.6980420242		1.577331459		2.0119207084		2.8667032961		3.4689426051		4.3084365028		5.1618264803		6.0257008962		6.7312440526		7.48244075		8.4586373849		8.849154777		10.2664782014

		mu-		0.4928038303		0.7206145527		0.9862861659		1.1463773739		2.647287312		2.3609027604		3.9151421919		3.7169535864		5.4389523207		5.5349451184		7.2666705081		7.284714856		9.0065180286		9.0250749166		10.5504043261		11.1600542002

		pszi+		-0.1841865545		-1.0252271072		4.0660466367		1.5414822636		0.6645915546		0.8891316305		0.7074364416		0.9004668441		0.753490588		0.891133964		0.7908491563		0.8851109292		0.792283763		0.8942257898		0.8008666322		0.8838047318

		pszi-		-1.1741848035		-16.5797359474		2.5675528484		1.5976403854		1.0034861131		0.9340866199		0.9069237726		0.9028112463		0.9091170102		0.9137899447		0.9217001303		0.9256687168		0.927660798		0.9281351662		0.9324939793		0.9393245786

		epsz+		0.1915784161		0.3192314806		0.4389574548		0.562717071		0.9283992903		0.8812670742		1.1312648258		1.091768029		1.2267766387		1.2164300129		1.2689723323		1.2398142968		1.2966542323		1.2053504484		1.2489508129		1.1567598774

		epsz-		0.3906496148		0.5090745995		0.6158852832		0.6816546327		0.9794806964		0.940179574		1.071356602		1.0164007398		1.1229673801		1.0724719005		1.1520999388		1.0466705		1.0750964821		0.9624993342		0.969675426		0.7362853291

		zeta+		2.1895308143		1.0936008484		1.0187776786		0.9278292691		0.5043277456		0.2866375594		0.406415644		0.377524199		0.3973106241		0.4051468081		0.4154884677		0.2735873529		0.4359325348		0.3648520121		0.3207607964		0.2497927775

		zeta-		0.1998035466		1.4171970396		1.3985515797		0.7441810846		0.7813723582		0.3503840859		0.3153431261		0.3004303564		0.2034899243		0.2072362567		0.1144774122		0.1307669651		0.0911704211		0.1126166916		0.0622315989		0.1172424146

		eta+		-0.0043439174		-0.01527133		-0.039489124		-0.1107247563		0.3552641275		0.2941765077		0.3432152007		0.3813860893		0.4042399234		0.4446309005		0.4644297394		0.477549074		0.4743030439		0.4946485778		0.4439391085		0.4843768002

		eta-		-0.0657411172		-0.0969654197		-0.212524084		-0.3112488513		0.8607178356		0.3067449943		0.53477096		0.3517856152		0.5244927187		0.4061484565		0.5144853278		0.4306117271		0.4997510884		0.4216623182		0.4611115982		0.4232952209

		CB3

		mu0+		0.2241881351		0.4207058615		0.7241786791		1.0584717342		2.6078096127		2.5251678304		4.2114219229		4.1090697554		5.9499149362		5.8122977455		7.6872254496		7.6895610652		9.5260946011		9.6435971901		11.6994246992		11.9060362427		13.8194445905		14.2010765108		16.2002552465		16.4621720708		18.3153791443		18.5546996651		20.5504226522		20.5564754371		22.3923869372		22.2640627211

		mu0-		0.5482963224		0.9522293328		1.3416896794		1.7521396263		3.4515529526		3.4960917902		5.3057641372		5.3888601643		7.3789744849		7.5539805285		9.4646312402		9.4620347714		11.0973384318		10.9637567714		12.577402846		12.2704618617		13.976380778		13.5820390761		15.2967441375		15.2071189916		16.5046127387		16.6414744246		18.1580558894		18.2412908962		19.9786152408		19.819274682

		mu+		0.2214633439		0.4906268629		0.8668992451		1.3122495905		3.0166241052		4.0745532404		5.7524928803		7.2783959063		9.10527553		10.8763881878		12.927002972		14.7701741062		16.5899263791		18.3033667239		20.2460750389		21.9475921732		23.6262090518		25.5576307552		27.1770363028		29.0456051063		30.7865062921		32.6162047983		34.3755014879		35.8724957488		37.7304063913		39.1170425695

		mu-		0.5866226667		0.9748922909		1.3521887514		1.7738135546		4.5707057225		4.3443985662		7.7762220704		7.6284564337		11.3287382695		11.2759082095		15.0440050719		15.006669263		18.4354688834		18.4586799995		22.0364405586		21.9277571993		25.6775929895		25.4888039486		29.334630259		29.4148467155		32.5225414183		32.9439289746		36.3818151094		36.4366858386		40.0259959583		39.6553106935

		pszi+		-0.6861683899		1.7667698536		0.8931302453		0.7649936122		0.6076850255		0.8271488907		0.6830359086		0.8661981254		0.7442811052		0.886346066		0.8050887487		0.919895679		0.8495371145		0.9380513548		0.8733687171		0.9508836244		0.8848572809		0.9576494333		0.8939296656		0.9500083335		0.9128756428		0.9564606908		0.9139202334		0.9514612793		0.914105583		0.9543512197

		pszi-		-2.5783850207		2.6141064345		1.2686264121		0.979676585		0.9034153341		0.8652009445		0.9130036629		0.8976840838		0.9188774335		0.9118271447		0.931410262		0.9291137182		0.9394619612		0.9414161664		0.9467115102		0.9461203802		0.9582684107		0.9516743437		0.9618857872		0.9590977064		0.9616365826		0.9633805492		0.9648179008		0.9639904516		0.9674891555		0.9652407326

		epsz+		0.2332107972		0.394691986		0.6021273302		0.8017292744		1.1217745814		1.2069290651		1.277754814		1.2913124605		1.2658899628		1.2426562419		1.2260430837		1.1971763256		1.167834293		1.1406056047		0.9789294744		0.9476651442		1.0339984465		0.8894336744		0.8055985209		0.8048732837		0.7940474791		0.7586264698		0.7082619256		0.7006089721		0.6416611395		0.5960347953

		epsz-		0.5014738729		0.7002124195		0.8481749449		0.9501920847		1.1701564576		1.2028138898		1.2685731907		1.2678837415		1.2439263941		1.2132106483		1.2091907331		1.1787453771		1.1585398008		1.1215794873		0.9463338644		0.8975195169		0.8924243305		0.8345546186		0.8234410127		0.7939510042		0.68509125		0.7489602924		0.7185160593		0.7018740593		0.6693852839		0.654186411

		zeta+		1.2547538476		0.8268095934		0.6679204148		0.6070526715		0.5397378112		0.4102453095		0.5236353255		0.4917271301		0.36860471		0.265028458		0.3354407148		0.3590768427		0.2450276289		0.2816907363		0.2616274546		0.2174965168		0.3123599484		0.2619584114		0.1964883679		0.2033483297		0.2157918867		0.204424635		0.1801892945		0.2015070897		0.1979794557		0.1585903481

		zeta-		2.1610647814		1.2802063658		1.016799208		0.9452479097		0.5444189648		0.4279321185		0.4133556171		0.3384118676		0.3150665433		0.370843245		0.3070360247		0.3129279979		0.4383454824		0.3223056892		0.3258362294		0.3052480895		0.2788890245		0.3140846088		0.2655992089		0.2793021599		0.2653996299		0.1943723323		0.2552618257		0.2692489835		0.2429986534		0.181524869

		eta+		-0.0054406254		-0.0458785565		-3.087979871		0.2916654143		0.394687817		0.593079144		0.5928725324		0.8181531611		0.7223639056		0.859304262		0.7950410062		0.9054873565		0.8267763557		0.9097352426		0.8291297537		0.8858056732		0.7901463021		0.8157028297		0.7271589361		0.7360300678		0.67546409		0.6755330913		0.6182637166		0.6086382722		0.53492612		0.4893871951

		eta-		-0.1265651782		-0.397642987		-14.2908760884		0.8103350242		0.7854149981		0.6096943082		0.8726652577		0.8089322323		0.8966391413		0.8367998306		0.9084638423		0.8739335953		0.8975678848		0.8708695488		0.8776768867		0.8373698255		0.8276881698		0.7780329644		0.7643611064		0.7230897806		0.7020974755		0.6742627425		0.6529153882		0.6154033408		0.5744704216		0.4855486887

		CB4

		mu0+		0.0581508337		0.0851944964		0.2312624694		0.3351475929		0.9378105		0.9249678827		2.2128390083		2.2197434233		3.6465063429		3.6816274189

		mu0-		0.3039592596		0.4267350085		0.5899843534		0.7535816838		1.398590196		1.3932479696		2.8105682788		2.7849454036		4.2534825856		4.3254362584

		mu+		0.0581508337		0.165931162		0.3465743198		0.4413900119		1.0615639112		1.0589135046		2.3571202196		2.4979859507		3.9016065037		2.5163406493

		mu-		0.3365760324		0.4664159933		0.6357290495		0.7987310135		1.4619490703		1.4145679742		3.2424943642		2.917094788		5.8162085934		5.8488837244

		pszi+		-0.0911612381		-0.3399737613		-1.938842851		4.9745701593		0.794345524		0.803292953		0.5858517548		0.6237653058		0.5654511252		0.359114854

		pszi-		-0.5276396896		-0.9556324303		-3.5564629356		9.0018880316		1.0939451578		1.0730928259		0.8059075636		0.7284198384		0.8429301342		0.8347125121

		epsz+		0.1080195465		0.1753841214		0.2694377571		0.3632498114		0.7318292041		0.7325733953		1.104199124		1.0773379845		1.1651120103		1.104559168

		epsz-		0.3401572868		0.454371739		0.5629183411		0.6714320749		0.9457566512		0.9240100801		1.1523014858		1.1131699561		1.1403690904		1.1222189871

		zeta+		4.2304099907		3.8534517589		1.1250963002		0.9552638222		0.7081865099		0.7652050851		0.5300913444		0.16909543		0.1155654029		0.108362141

		zeta-		0.280293438		1.2379790945		1.1677357865		0.7056650482		1.0618261472		1.5318992521		1.328858274		0.0579869145		0.0584518428		0.1164788585

		eta+		-0.0018487104		-0.0086179207		-0.0280554915		-0.0444086249		0.413532575		0.3812173714		0.2686451471		0.0897095964		0.3112285389		0.0539852049

		eta-		-0.0419117836		-0.0516738079		-0.1070346239		-0.1809548282		1.858402929		0.4382378796		0.6076088697		0.0774051102		0.3354602466		0.0714056326

		CB5

		mu0+		0.0858533048		0.1522531289		0.2705756086		0.3739059053		0.8685959574		0.8479263749		1.366717181		1.3373854429		1.8634685018		1.8910772221		2.4643714396		2.4771510502		3.0449868517		3.0968275889		3.7374051216		3.6893946749		4.2726052389

		mu0-		0.2647507893		0.3998225225		0.5314535785		0.6666330021		1.1632094227		1.1201936573		1.6035938005		1.5745386231		2.0728906652		2.0494328899		2.532852013		2.5494188622		3.0674588898		3.0200098973		3.689667174		3.7191294698		4.2973148186

		mu+		0.0858533048		0.2021362126		0.3512315318		0.5178658687		1.0846119587		1.3668297688		1.8414679124		2.1857791662		2.6906568332		3.1061176753		3.6606376104		4.1004186171		4.7061822151		5.3083813703		6.1625105756		6.6820398173		7.2995467166

		mu-		0.2891348977		0.4012443231		0.5362927163		0.6494638883		1.3849415517		1.2545244112		2.1660202731		2.0536028427		3.0505172302		2.9847969179		4.0890917309		4.1557839217		5.1851018985		5.1883935379		6.3547908282		6.1285186441		5.9850427544

		pszi+		-0.1204302899		-0.3952478015		-1.3433323181		-22.5618588567		1.1201043506		1.5109302566		0.9657277337		1.1825045029		0.9365754615		1.0796309314		0.930576404		1.034655077		0.9321103966		1.0504687343		0.968403061		1.0531136378		0.9724394509

		pszi-		-0.4452367117		-0.8957859162		-2.7089483979		16.0207546384		1.3422507562		1.2958356087		1.0993291381		1.0741027216		1.0388774181		1.0150609263		1.0229830229		1.0320903429		1.0142116241		1.0139844293		0.9887535935		0.9563073347		0.7906348692

		epsz+		0.1302311583		0.2033979317		0.3053674921		0.4008333214		0.7404789841		0.7400837976		0.9842878175		0.9495713452		1.0771576984		1.0327548452		0.9569646349		0.7859523532		0.7374661865		0.6726225794		0.5619905476		0.4564559802		0.4916092817

		epsz-		0.2740641866		0.3956473731		0.4810839664		0.5506391493		0.804323056		0.7653585634		0.9736105933		0.9212721045		1.0745801418		1.0107327425		1.1371557388		1.0443962463		1.09928625		0.4356429925		0.5500251007		0.4310555261		0.4517698246

		zeta+		2.1186409761		0.8096613419		0.6028150903		0.4293030738		0.4276628007		0.2308660936		0.511553282		0.1776728876		0.5978890805		0.1612988223		0.2167816281		0.3178786922		0.0859822357		0.2418497052		0.1636371333		0.0235497375		0.0014779342

		zeta-		2.2996760849		0.7235499592		0.7486066683		0.5358879952		0.4416048733		0.625889798		0.6077297439		0.5877482212		0.7976587385		0.5905827573		0.7360189418		0.5984888326		0.3309931411		0.5583718285		0.3885955256		0.3485113346		0.3258245951

		eta+		-0.0015688443		-0.0049238861		-0.0140353887		-0.0393321389		-7.5617495671		-3.0404787195		0.6683595987		0.7245952348		0.5551599822		0.5515666122		0.5265402316		0.4477270739		0.3730498739		0.3703034109		0.2688521078		0.1342508849		0.1154600885

		eta-		-0.0248300511		-0.0351955057		-0.0597352212		-0.1035636384		-15.3397850559		-2.481842663		0.9059904497		0.6053995785		0.639019721		0.4534584015		0.5503631025		0.375448151		0.4185212922		0.2412215898		0.156807473		0.0709823571		0.0870343619





duct

		





duct

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

full ductility ratio

CB1R+, full ductility ratio

0.9208091685

0.762289084

0.6431822876

0.4743520838

0.4968336835

0.3696451561

0.3920691082

0.2743991197



resist

		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

full ductility ratio

CB2+, full ductility ratio

0.6645915546

0.8891316305

0.7074364416

0.9004668441

0.753490588

0.891133964

0.7908491563

0.8851109292

0.792283763

0.8942257898

0.8008666322

0.8838047318



rigid

		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

full ductility ratio

CB3+, full ductility ratio

0.6076850255

0.8271488907

0.6830359086

0.8661981254

0.7442811052

0.886346066

0.8050887487

0.919895679

0.8495371145

0.9380513548

0.8733687171

0.9508836244

0.8848572809

0.9576494333

0.8939296656

0.9500083335

0.9128756428

0.9564606908

0.9139202334

0.9514612793

0.914105583

0.9543512197



energy

		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

full ductility ratio

CB4+, full ductility ratio

0.794345524

0.803292953

0.5858517548

0.6237653058

0.5654511252

0.359114854



sum

		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

full ductility ratio

CB5+, full ductility ratio

1.1201043506

1.5109302566

0.9657277337

1.1825045029

0.9365754615

1.0796309314

0.930576404

1.034655077

0.9321103966

1.0504687343

0.968403061

1.0531136378

0.9724394509



eload

		





eload

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

resistance ratio

CB1R+, resistance ratio

0.8945289882

0.874624669

1.0344137801

1.0110615792

1.0436915366

1.0329220118

0.9813941087

0.9747191158



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

resistance ratio

CB2+, resistance ratio

0.9283992903

0.8812670742

1.1312648258

1.091768029

1.2267766387

1.2164300129

1.2689723323

1.2398142968

1.2966542323

1.2053504484

1.2489508129

1.1567598774



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

resistance ratio

CB3+, resistance ratio

1.1217745814

1.2069290651

1.277754814

1.2913124605

1.2658899628

1.2426562419

1.2260430837

1.1971763256

1.167834293

1.1406056047

0.9789294744

0.9476651442

1.0339984465

0.8894336744

0.8055985209

0.8048732837

0.7940474791

0.7586264698

0.7082619256

0.7006089721

0.6416611395

0.5960347953



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

resistance ratio

CB4+, resistance ratio

0.7318292041

0.7325733953

1.104199124

1.0773379845

1.1651120103

1.104559168



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

resistance ratio

CB5+, resistance ratio

0.7404789841

0.7400837976

0.9842878175

0.9495713452

1.0771576984

1.0327548452

0.9569646349

0.7859523532

0.7374661865

0.6726225794

0.5619905476

0.4564559802

0.4916092817



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

rigidity ratio

CB1R+, rigidity ratio

0.5383629826

0.4336968908

0.6242728387

0.3698338926

0.4968136827

0.5471857393

0.62895811

0.5218879176



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

rigidity ratio

CB2+, rigidity ratio

0.5043277456

0.2866375594

0.406415644

0.377524199

0.3973106241

0.4051468081

0.4154884677

0.2735873529

0.4359325348

0.3648520121

0.3207607964

0.2497927775



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

rigidity ratio

CB3+, rigidity ratio

0.5397378112

0.4102453095

0.5236353255

0.4917271301

0.36860471

0.265028458

0.3354407148

0.3590768427

0.2450276289

0.2816907363

0.2616274546

0.2174965168

0.3123599484

0.2619584114

0.1964883679

0.2033483297

0.2157918867

0.204424635

0.1801892945

0.2015070897

0.1979794557

0.1585903481



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

rigidity ratio

CB4+, rigidity ratio

0.7081865099

0.7652050851

0.5300913444

0.16909543

0.1155654029

0.108362141



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

rigidity ratio

CB5+, rigidity ratio

0.4276628007

0.2308660936

0.511553282

0.1776728876

0.5978890805

0.1612988223

0.2167816281

0.3178786922

0.0859822357

0.2418497052

0.1636371333

0.0235497375

0.0014779342



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

absorbed energy ratio

CB1R+, absorbed energy ratio

0.6773458009

0.2597662239

0.3630323237

0.0738290051

0.2927077792

0.054978828

0.2084866815

0.0443710242



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

absorbed energy ratio

CB2+, absorbed energy ratio

0.3552641275

0.2941765077

0.3432152007

0.3813860893

0.4042399234

0.4446309005

0.4644297394

0.477549074

0.4743030439

0.4946485778

0.4439391085

0.4843768002



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

absorbed energy ratio

CB3+, absorbed energy ratio

0.394687817

0.593079144

0.5928725324

0.8181531611

0.7223639056

0.859304262

0.7950410062

0.9054873565

0.8267763557

0.9097352426

0.8291297537

0.8858056732

0.7901463021

0.8157028297

0.7271589361

0.7360300678

0.67546409

0.6755330913

0.6182637166

0.6086382722

0.53492612

0.4893871951



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

absorbed energy ratio

CB4+, absorbed energy ratio

0.413532575

0.3812173714

0.2686451471

0.0897095964

0.3112285389

0.0539852049



		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

absorbed energy ratio

CB5+, absorbed energy ratio

0.6683595987

0.7245952348

0.5551599822

0.5515666122

0.5265402316

0.4477270739

0.3730498739

0.3703034109

0.2688521078

0.1342508849

0.1154600885



		





		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB1R

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242



		1.4384832426		1.124648934		1.124648934		1.124648934		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.1179794143		1.1179794143		1.1179794143		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		1.7038493438		1.7038493438		1.7038493438		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		1.7163005202		1.7163005202		1.7163005202		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		2.4164821454		2.4164821454		2.4164821454		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		2.4404854014		2.4404854014		2.4404854014		3.1385729943		3.1385729943		3.1385729943

		4.084000847		3.1107577966		3.1107577966		3.1107577966		4.084000847		4.084000847		4.084000847

		4.0440545073		3.1284651436		3.1284651436		3.1284651436		4.0440545073		4.0440545073		4.0440545073

		4.9750253296								4.9750253296		4.9750253296		4.9750253296

		5.0115760051								5.0115760051		5.0115760051		5.0115760051

		5.6782705999								5.6782705999		5.6782705999		5.6782705999

		6.0063580706								6.0063580706		6.0063580706		6.0063580706



partial ductility

cyclic param.

CB2

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		2.6078096127		1.124648934		1.124648934		1.124648934		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		1.1179794143		1.1179794143		1.1179794143		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		1.7038493438		1.7038493438		1.7038493438		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		1.7163005202		1.7163005202		1.7163005202		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		2.4164821454		2.4164821454		2.4164821454		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		2.4404854014		2.4404854014		2.4404854014		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		3.1107577966		3.1107577966		3.1107577966		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		3.1284651436		3.1284651436		3.1284651436		7.6895610652		7.6895610652		7.6895610652

		9.5260946011								9.5260946011		9.5260946011		9.5260946011

		9.6435971901								9.6435971901		9.6435971901		9.6435971901

		11.6994246992								11.6994246992		11.6994246992		11.6994246992

		11.9060362427								11.9060362427		11.9060362427		11.9060362427

		13.8194445905								13.8194445905		13.8194445905		13.8194445905

		14.2010765108								14.2010765108		14.2010765108		14.2010765108

		16.2002552465								16.2002552465		16.2002552465		16.2002552465

		16.4621720708								16.4621720708		16.4621720708		16.4621720708

		18.3153791443								18.3153791443		18.3153791443		18.3153791443

		18.5546996651								18.5546996651		18.5546996651		18.5546996651

		20.5504226522								20.5504226522		20.5504226522		20.5504226522

		20.5564754371								20.5564754371		20.5564754371		20.5564754371

		22.3923869372								22.3923869372		22.3923869372		22.3923869372

		22.2640627211								22.2640627211		22.2640627211		22.2640627211



partial ductility

cyclic param.

CB3

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		0.9378105		1.124648934		1.124648934		1.124648934		0.9378105		0.9378105		0.9378105

		0.9249678827		1.1179794143		1.1179794143		1.1179794143		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		1.7038493438		1.7038493438		1.7038493438		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		1.7163005202		1.7163005202		1.7163005202		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		2.4164821454		2.4164821454		2.4164821454		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		2.4404854014		2.4404854014		2.4404854014		3.6816274189		3.6816274189		3.6816274189

				3.1107577966		3.1107577966		3.1107577966

				3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB4

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

cyclic param.

CB5

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		





		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		0.9378105		0.9378105		0.9378105		0.9378105

		0.9249678827		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		3.6816274189		3.6816274189		3.6816274189



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		2.6078096127		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		7.6895610652		7.6895610652		7.6895610652

		9.5260946011		9.5260946011		9.5260946011		9.5260946011

		9.6435971901		9.6435971901		9.6435971901		9.6435971901

		11.6994246992		11.6994246992		11.6994246992		11.6994246992

		11.9060362427		11.9060362427		11.9060362427		11.9060362427

		13.8194445905		13.8194445905		13.8194445905		13.8194445905

		14.2010765108		14.2010765108		14.2010765108		14.2010765108

		16.2002552465		16.2002552465		16.2002552465		16.2002552465

		16.4621720708		16.4621720708		16.4621720708		16.4621720708

		18.3153791443		18.3153791443		18.3153791443		18.3153791443

		18.5546996651		18.5546996651		18.5546996651		18.5546996651

		20.5504226522		20.5504226522		20.5504226522		20.5504226522

		20.5564754371		20.5564754371		20.5564754371		20.5564754371

		22.3923869372		22.3923869372		22.3923869372		22.3923869372

		22.2640627211		22.2640627211		22.2640627211		22.2640627211



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		1.4384832426		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		3.1385729943		3.1385729943		3.1385729943

		4.084000847		4.084000847		4.084000847		4.084000847

		4.0440545073		4.0440545073		4.0440545073		4.0440545073

		4.9750253296		4.9750253296		4.9750253296		4.9750253296

		5.0115760051		5.0115760051		5.0115760051		5.0115760051

		5.6782705999		5.6782705999		5.6782705999		5.6782705999

		6.0063580706		6.0063580706		6.0063580706		6.0063580706



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242
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Diagram9

		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

cyclic param.

CB5

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



Cychcom

		CB1R

		mu0+		0.2378436906		0.361878523		0.4753890106		0.5868791212		1.124648934		1.1179794143		1.7038493438		1.7163005202		2.4164821454		2.4404854014		3.1107577966		3.1284651436

		mu0-		0.1714975085		0.3213301838		0.4505818189		0.6018410926		1.1763748209		1.1737638976		1.6961461827		1.6920174406		2.2085178222		2.1877081979		2.750203301		2.7146468894

		mu+		0.2378436906		0.4190040616		0.540421494		0.6475254552		1.1760705742		0.966532086		1.5283207491		1.131096546		1.7891927133		1.3323431142		1.8964977036		1.3224123659

		mu-		0.1772882708		0.3284795216		0.4592002599		0.6257691598		1.434988356		1.4401505815		2.40946628		2.4230728097		3.5292242967		3.5281966199		4.7414935695		4.7351960984

		pszi+		-0.3870723373		-1.2301910054		-5.5235967505		3.9265220175		0.9208091685		0.762289084		0.6431822876		0.4743520838		0.4968336835		0.3696451561		0.3920691082		0.2743991197

		pszi-		-0.3001534397		-1.0368956743		-6.2029637339		3.3158565642		1.1029686049		1.1148891333		1.0039461546		1.00612662		0.973579125		0.9724389075		0.9754230643		0.9777176465

		epsz+		0.1759197801		0.2973956548		0.4128173759		0.5175939905		0.8945289882		0.874624669		1.0344137801		1.0110615792		1.0436915366		1.0329220118		0.9813941087		0.9747191158

		epsz-		0.0330579605		0.0590935924		0.1065773695		0.1684931201		0.5273918614		0.5183941016		0.8896165058		0.8609280831		1.0013236143		1.0239399261		1.1196172887		1.0734594296

		zeta+		0.3326601874		0.2941717097		0.2849176361		0.260968729		0.5383629826		0.4336968908		0.6242728387		0.3698338926		0.4968136827		0.5471857393		0.62895811		0.5218879176

		zeta-		0.6542120314		0.2959208871		0.2668457646		0.3125645588		0.2387436378		0.3990783593		0.3112760567		0.4924307353		0.5147072775		0.2966370173		0.661221665		0.507557186

		eta+		-0.0028010785		-0.0099758122		-0.0180117379		-0.0383148145		0.6773458009		0.2597662239		0.3630323237		0.0738290051		0.2927077792		0.054978828		0.2084866815		0.0443710242

		eta-		-0.0020456682		-0.0063679876		-0.0122127471		-0.0302221658		0.768156619		0.1374308388		0.3152357134		0.0515067456		0.2384455082		0.0421138031		0.2008818864		0.0312735168

		CB2

		mu0+		0.1260581211		0.2704456972		0.4283551622		0.5926044241		1.4384832426		1.3781449525		2.2802423018		2.1628904861		3.0644912409		3.1385729943		4.084000847		4.0440545073		4.9750253296		5.0115760051		5.6782705999		6.0063580706

		mu0-		0.4542431835		0.6860907305		0.9557795466		1.1249396392		2.1996073871		2.1493537935		3.0367050649		2.9541977777		3.9181845419		3.9185576957		4.7999847026		4.8256236223		5.7338230429		5.7123039265		6.635908966		6.8745768634

		mu+		0.1260581211		0.3159436786		0.4856031783		0.6980420242		1.577331459		2.0119207084		2.8667032961		3.4689426051		4.3084365028		5.1618264803		6.0257008962		6.7312440526		7.48244075		8.4586373849		8.849154777		10.2664782014

		mu-		0.4928038303		0.7206145527		0.9862861659		1.1463773739		2.647287312		2.3609027604		3.9151421919		3.7169535864		5.4389523207		5.5349451184		7.2666705081		7.284714856		9.0065180286		9.0250749166		10.5504043261		11.1600542002

		pszi+		-0.1841865545		-1.0252271072		4.0660466367		1.5414822636		0.6645915546		0.8891316305		0.7074364416		0.9004668441		0.753490588		0.891133964		0.7908491563		0.8851109292		0.792283763		0.8942257898		0.8008666322		0.8838047318

		pszi-		-1.1741848035		-16.5797359474		2.5675528484		1.5976403854		1.0034861131		0.9340866199		0.9069237726		0.9028112463		0.9091170102		0.9137899447		0.9217001303		0.9256687168		0.927660798		0.9281351662		0.9324939793		0.9393245786

		epsz+		0.1915784161		0.3192314806		0.4389574548		0.562717071		0.9283992903		0.8812670742		1.1312648258		1.091768029		1.2267766387		1.2164300129		1.2689723323		1.2398142968		1.2966542323		1.2053504484		1.2489508129		1.1567598774

		epsz-		0.3906496148		0.5090745995		0.6158852832		0.6816546327		0.9794806964		0.940179574		1.071356602		1.0164007398		1.1229673801		1.0724719005		1.1520999388		1.0466705		1.0750964821		0.9624993342		0.969675426		0.7362853291

		zeta+		2.1895308143		1.0936008484		1.0187776786		0.9278292691		0.5043277456		0.2866375594		0.406415644		0.377524199		0.3973106241		0.4051468081		0.4154884677		0.2735873529		0.4359325348		0.3648520121		0.3207607964		0.2497927775

		zeta-		0.1998035466		1.4171970396		1.3985515797		0.7441810846		0.7813723582		0.3503840859		0.3153431261		0.3004303564		0.2034899243		0.2072362567		0.1144774122		0.1307669651		0.0911704211		0.1126166916		0.0622315989		0.1172424146

		eta+		-0.0043439174		-0.01527133		-0.039489124		-0.1107247563		0.3552641275		0.2941765077		0.3432152007		0.3813860893		0.4042399234		0.4446309005		0.4644297394		0.477549074		0.4743030439		0.4946485778		0.4439391085		0.4843768002

		eta-		-0.0657411172		-0.0969654197		-0.212524084		-0.3112488513		0.8607178356		0.3067449943		0.53477096		0.3517856152		0.5244927187		0.4061484565		0.5144853278		0.4306117271		0.4997510884		0.4216623182		0.4611115982		0.4232952209

		CB3

		mu0+		0.2241881351		0.4207058615		0.7241786791		1.0584717342		2.6078096127		2.5251678304		4.2114219229		4.1090697554		5.9499149362		5.8122977455		7.6872254496		7.6895610652		9.5260946011		9.6435971901		11.6994246992		11.9060362427		13.8194445905		14.2010765108		16.2002552465		16.4621720708		18.3153791443		18.5546996651		20.5504226522		20.5564754371		22.3923869372		22.2640627211

		mu0-		0.5482963224		0.9522293328		1.3416896794		1.7521396263		3.4515529526		3.4960917902		5.3057641372		5.3888601643		7.3789744849		7.5539805285		9.4646312402		9.4620347714		11.0973384318		10.9637567714		12.577402846		12.2704618617		13.976380778		13.5820390761		15.2967441375		15.2071189916		16.5046127387		16.6414744246		18.1580558894		18.2412908962		19.9786152408		19.819274682

		mu+		0.2214633439		0.4906268629		0.8668992451		1.3122495905		3.0166241052		4.0745532404		5.7524928803		7.2783959063		9.10527553		10.8763881878		12.927002972		14.7701741062		16.5899263791		18.3033667239		20.2460750389		21.9475921732		23.6262090518		25.5576307552		27.1770363028		29.0456051063		30.7865062921		32.6162047983		34.3755014879		35.8724957488		37.7304063913		39.1170425695

		mu-		0.5866226667		0.9748922909		1.3521887514		1.7738135546		4.5707057225		4.3443985662		7.7762220704		7.6284564337		11.3287382695		11.2759082095		15.0440050719		15.006669263		18.4354688834		18.4586799995		22.0364405586		21.9277571993		25.6775929895		25.4888039486		29.334630259		29.4148467155		32.5225414183		32.9439289746		36.3818151094		36.4366858386		40.0259959583		39.6553106935

		pszi+		-0.6861683899		1.7667698536		0.8931302453		0.7649936122		0.6076850255		0.8271488907		0.6830359086		0.8661981254		0.7442811052		0.886346066		0.8050887487		0.919895679		0.8495371145		0.9380513548		0.8733687171		0.9508836244		0.8848572809		0.9576494333		0.8939296656		0.9500083335		0.9128756428		0.9564606908		0.9139202334		0.9514612793		0.914105583		0.9543512197

		pszi-		-2.5783850207		2.6141064345		1.2686264121		0.979676585		0.9034153341		0.8652009445		0.9130036629		0.8976840838		0.9188774335		0.9118271447		0.931410262		0.9291137182		0.9394619612		0.9414161664		0.9467115102		0.9461203802		0.9582684107		0.9516743437		0.9618857872		0.9590977064		0.9616365826		0.9633805492		0.9648179008		0.9639904516		0.9674891555		0.9652407326

		epsz+		0.2332107972		0.394691986		0.6021273302		0.8017292744		1.1217745814		1.2069290651		1.277754814		1.2913124605		1.2658899628		1.2426562419		1.2260430837		1.1971763256		1.167834293		1.1406056047		0.9789294744		0.9476651442		1.0339984465		0.8894336744		0.8055985209		0.8048732837		0.7940474791		0.7586264698		0.7082619256		0.7006089721		0.6416611395		0.5960347953

		epsz-		0.5014738729		0.7002124195		0.8481749449		0.9501920847		1.1701564576		1.2028138898		1.2685731907		1.2678837415		1.2439263941		1.2132106483		1.2091907331		1.1787453771		1.1585398008		1.1215794873		0.9463338644		0.8975195169		0.8924243305		0.8345546186		0.8234410127		0.7939510042		0.68509125		0.7489602924		0.7185160593		0.7018740593		0.6693852839		0.654186411

		zeta+		1.2547538476		0.8268095934		0.6679204148		0.6070526715		0.5397378112		0.4102453095		0.5236353255		0.4917271301		0.36860471		0.265028458		0.3354407148		0.3590768427		0.2450276289		0.2816907363		0.2616274546		0.2174965168		0.3123599484		0.2619584114		0.1964883679		0.2033483297		0.2157918867		0.204424635		0.1801892945		0.2015070897		0.1979794557		0.1585903481

		zeta-		2.1610647814		1.2802063658		1.016799208		0.9452479097		0.5444189648		0.4279321185		0.4133556171		0.3384118676		0.3150665433		0.370843245		0.3070360247		0.3129279979		0.4383454824		0.3223056892		0.3258362294		0.3052480895		0.2788890245		0.3140846088		0.2655992089		0.2793021599		0.2653996299		0.1943723323		0.2552618257		0.2692489835		0.2429986534		0.181524869

		eta+		-0.0054406254		-0.0458785565		-3.087979871		0.2916654143		0.394687817		0.593079144		0.5928725324		0.8181531611		0.7223639056		0.859304262		0.7950410062		0.9054873565		0.8267763557		0.9097352426		0.8291297537		0.8858056732		0.7901463021		0.8157028297		0.7271589361		0.7360300678		0.67546409		0.6755330913		0.6182637166		0.6086382722		0.53492612		0.4893871951

		eta-		-0.1265651782		-0.397642987		-14.2908760884		0.8103350242		0.7854149981		0.6096943082		0.8726652577		0.8089322323		0.8966391413		0.8367998306		0.9084638423		0.8739335953		0.8975678848		0.8708695488		0.8776768867		0.8373698255		0.8276881698		0.7780329644		0.7643611064		0.7230897806		0.7020974755		0.6742627425		0.6529153882		0.6154033408		0.5744704216		0.4855486887

		CB4

		mu0+		0.0581508337		0.0851944964		0.2312624694		0.3351475929		0.9378105		0.9249678827		2.2128390083		2.2197434233		3.6465063429		3.6816274189

		mu0-		0.3039592596		0.4267350085		0.5899843534		0.7535816838		1.398590196		1.3932479696		2.8105682788		2.7849454036		4.2534825856		4.3254362584

		mu+		0.0581508337		0.165931162		0.3465743198		0.4413900119		1.0615639112		1.0589135046		2.3571202196		2.4979859507		3.9016065037		2.5163406493

		mu-		0.3365760324		0.4664159933		0.6357290495		0.7987310135		1.4619490703		1.4145679742		3.2424943642		2.917094788		5.8162085934		5.8488837244

		pszi+		-0.0911612381		-0.3399737613		-1.938842851		4.9745701593		0.794345524		0.803292953		0.5858517548		0.6237653058		0.5654511252		0.359114854

		pszi-		-0.5276396896		-0.9556324303		-3.5564629356		9.0018880316		1.0939451578		1.0730928259		0.8059075636		0.7284198384		0.8429301342		0.8347125121

		epsz+		0.1080195465		0.1753841214		0.2694377571		0.3632498114		0.7318292041		0.7325733953		1.104199124		1.0773379845		1.1651120103		1.104559168

		epsz-		0.3401572868		0.454371739		0.5629183411		0.6714320749		0.9457566512		0.9240100801		1.1523014858		1.1131699561		1.1403690904		1.1222189871

		zeta+		4.2304099907		3.8534517589		1.1250963002		0.9552638222		0.7081865099		0.7652050851		0.5300913444		0.16909543		0.1155654029		0.108362141

		zeta-		0.280293438		1.2379790945		1.1677357865		0.7056650482		1.0618261472		1.5318992521		1.328858274		0.0579869145		0.0584518428		0.1164788585

		eta+		-0.0018487104		-0.0086179207		-0.0280554915		-0.0444086249		0.413532575		0.3812173714		0.2686451471		0.0897095964		0.3112285389		0.0539852049

		eta-		-0.0419117836		-0.0516738079		-0.1070346239		-0.1809548282		1.858402929		0.4382378796		0.6076088697		0.0774051102		0.3354602466		0.0714056326

		CB5

		mu0+		0.0858533048		0.1522531289		0.2705756086		0.3739059053		0.8685959574		0.8479263749		1.366717181		1.3373854429		1.8634685018		1.8910772221		2.4643714396		2.4771510502		3.0449868517		3.0968275889		3.7374051216		3.6893946749		4.2726052389

		mu0-		0.2647507893		0.3998225225		0.5314535785		0.6666330021		1.1632094227		1.1201936573		1.6035938005		1.5745386231		2.0728906652		2.0494328899		2.532852013		2.5494188622		3.0674588898		3.0200098973		3.689667174		3.7191294698		4.2973148186

		mu+		0.0858533048		0.2021362126		0.3512315318		0.5178658687		1.0846119587		1.3668297688		1.8414679124		2.1857791662		2.6906568332		3.1061176753		3.6606376104		4.1004186171		4.7061822151		5.3083813703		6.1625105756		6.6820398173		7.2995467166

		mu-		0.2891348977		0.4012443231		0.5362927163		0.6494638883		1.3849415517		1.2545244112		2.1660202731		2.0536028427		3.0505172302		2.9847969179		4.0890917309		4.1557839217		5.1851018985		5.1883935379		6.3547908282		6.1285186441		5.9850427544

		pszi+		-0.1204302899		-0.3952478015		-1.3433323181		-22.5618588567		1.1201043506		1.5109302566		0.9657277337		1.1825045029		0.9365754615		1.0796309314		0.930576404		1.034655077		0.9321103966		1.0504687343		0.968403061		1.0531136378		0.9724394509

		pszi-		-0.4452367117		-0.8957859162		-2.7089483979		16.0207546384		1.3422507562		1.2958356087		1.0993291381		1.0741027216		1.0388774181		1.0150609263		1.0229830229		1.0320903429		1.0142116241		1.0139844293		0.9887535935		0.9563073347		0.7906348692

		epsz+		0.1302311583		0.2033979317		0.3053674921		0.4008333214		0.7404789841		0.7400837976		0.9842878175		0.9495713452		1.0771576984		1.0327548452		0.9569646349		0.7859523532		0.7374661865		0.6726225794		0.5619905476		0.4564559802		0.4916092817

		epsz-		0.2740641866		0.3956473731		0.4810839664		0.5506391493		0.804323056		0.7653585634		0.9736105933		0.9212721045		1.0745801418		1.0107327425		1.1371557388		1.0443962463		1.09928625		0.4356429925		0.5500251007		0.4310555261		0.4517698246

		zeta+		2.1186409761		0.8096613419		0.6028150903		0.4293030738		0.4276628007		0.2308660936		0.511553282		0.1776728876		0.5978890805		0.1612988223		0.2167816281		0.3178786922		0.0859822357		0.2418497052		0.1636371333		0.0235497375		0.0014779342

		zeta-		2.2996760849		0.7235499592		0.7486066683		0.5358879952		0.4416048733		0.625889798		0.6077297439		0.5877482212		0.7976587385		0.5905827573		0.7360189418		0.5984888326		0.3309931411		0.5583718285		0.3885955256		0.3485113346		0.3258245951

		eta+		-0.0015688443		-0.0049238861		-0.0140353887		-0.0393321389		-7.5617495671		-3.0404787195		0.6683595987		0.7245952348		0.5551599822		0.5515666122		0.5265402316		0.4477270739		0.3730498739		0.3703034109		0.2688521078		0.1342508849		0.1154600885

		eta-		-0.0248300511		-0.0351955057		-0.0597352212		-0.1035636384		-15.3397850559		-2.481842663		0.9059904497		0.6053995785		0.639019721		0.4534584015		0.5503631025		0.375448151		0.4185212922		0.2412215898		0.156807473		0.0709823571		0.0870343619





duct

		





duct

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

full ductility ratio

CB1R+, full ductility ratio

0.9208091685

0.762289084

0.6431822876

0.4743520838

0.4968336835

0.3696451561

0.3920691082

0.2743991197



resist

		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

full ductility ratio

CB2+, full ductility ratio

0.6645915546

0.8891316305

0.7074364416

0.9004668441

0.753490588

0.891133964

0.7908491563

0.8851109292

0.792283763

0.8942257898

0.8008666322

0.8838047318



rigid

		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

full ductility ratio

CB3+, full ductility ratio

0.6076850255

0.8271488907

0.6830359086

0.8661981254

0.7442811052

0.886346066

0.8050887487

0.919895679

0.8495371145

0.9380513548

0.8733687171

0.9508836244

0.8848572809

0.9576494333

0.8939296656

0.9500083335

0.9128756428

0.9564606908

0.9139202334

0.9514612793

0.914105583

0.9543512197



energy

		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

full ductility ratio

CB4+, full ductility ratio

0.794345524

0.803292953

0.5858517548

0.6237653058

0.5654511252

0.359114854



sum

		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

full ductility ratio

CB5+, full ductility ratio

1.1201043506

1.5109302566

0.9657277337

1.1825045029

0.9365754615

1.0796309314

0.930576404

1.034655077

0.9321103966

1.0504687343

0.968403061

1.0531136378

0.9724394509



eload

		





eload

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

resistance ratio

CB1R+, resistance ratio

0.8945289882

0.874624669

1.0344137801

1.0110615792

1.0436915366

1.0329220118

0.9813941087

0.9747191158



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

resistance ratio

CB2+, resistance ratio

0.9283992903

0.8812670742

1.1312648258

1.091768029

1.2267766387

1.2164300129

1.2689723323

1.2398142968

1.2966542323

1.2053504484

1.2489508129

1.1567598774



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

resistance ratio

CB3+, resistance ratio

1.1217745814

1.2069290651

1.277754814

1.2913124605

1.2658899628

1.2426562419

1.2260430837

1.1971763256

1.167834293

1.1406056047

0.9789294744

0.9476651442

1.0339984465

0.8894336744

0.8055985209

0.8048732837

0.7940474791

0.7586264698

0.7082619256

0.7006089721

0.6416611395

0.5960347953



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

resistance ratio

CB4+, resistance ratio

0.7318292041

0.7325733953

1.104199124

1.0773379845

1.1651120103

1.104559168



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

resistance ratio

CB5+, resistance ratio

0.7404789841

0.7400837976

0.9842878175

0.9495713452

1.0771576984

1.0327548452

0.9569646349

0.7859523532

0.7374661865

0.6726225794

0.5619905476

0.4564559802

0.4916092817



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

rigidity ratio

CB1R+, rigidity ratio

0.5383629826

0.4336968908

0.6242728387

0.3698338926

0.4968136827

0.5471857393

0.62895811

0.5218879176



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

rigidity ratio

CB2+, rigidity ratio

0.5043277456

0.2866375594

0.406415644

0.377524199

0.3973106241

0.4051468081

0.4154884677

0.2735873529

0.4359325348

0.3648520121

0.3207607964

0.2497927775



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

rigidity ratio

CB3+, rigidity ratio

0.5397378112

0.4102453095

0.5236353255

0.4917271301

0.36860471

0.265028458

0.3354407148

0.3590768427

0.2450276289

0.2816907363

0.2616274546

0.2174965168

0.3123599484

0.2619584114

0.1964883679

0.2033483297

0.2157918867

0.204424635

0.1801892945

0.2015070897

0.1979794557

0.1585903481



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

rigidity ratio

CB4+, rigidity ratio

0.7081865099

0.7652050851

0.5300913444

0.16909543

0.1155654029

0.108362141



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

rigidity ratio

CB5+, rigidity ratio

0.4276628007

0.2308660936

0.511553282

0.1776728876

0.5978890805

0.1612988223

0.2167816281

0.3178786922

0.0859822357

0.2418497052

0.1636371333

0.0235497375

0.0014779342



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

absorbed energy ratio

CB1R+, absorbed energy ratio

0.6773458009

0.2597662239

0.3630323237

0.0738290051

0.2927077792

0.054978828

0.2084866815

0.0443710242



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

absorbed energy ratio

CB2+, absorbed energy ratio

0.3552641275

0.2941765077

0.3432152007

0.3813860893

0.4042399234

0.4446309005

0.4644297394

0.477549074

0.4743030439

0.4946485778

0.4439391085

0.4843768002



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

absorbed energy ratio

CB3+, absorbed energy ratio

0.394687817

0.593079144

0.5928725324

0.8181531611

0.7223639056

0.859304262

0.7950410062

0.9054873565

0.8267763557

0.9097352426

0.8291297537

0.8858056732

0.7901463021

0.8157028297

0.7271589361

0.7360300678

0.67546409

0.6755330913

0.6182637166

0.6086382722

0.53492612

0.4893871951



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

absorbed energy ratio

CB4+, absorbed energy ratio

0.413532575

0.3812173714

0.2686451471

0.0897095964

0.3112285389

0.0539852049



		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

absorbed energy ratio

CB5+, absorbed energy ratio

0.6683595987

0.7245952348

0.5551599822

0.5515666122

0.5265402316

0.4477270739

0.3730498739

0.3703034109

0.2688521078

0.1342508849

0.1154600885



		





		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB1R

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242



		1.4384832426		1.124648934		1.124648934		1.124648934		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.1179794143		1.1179794143		1.1179794143		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		1.7038493438		1.7038493438		1.7038493438		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		1.7163005202		1.7163005202		1.7163005202		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		2.4164821454		2.4164821454		2.4164821454		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		2.4404854014		2.4404854014		2.4404854014		3.1385729943		3.1385729943		3.1385729943

		4.084000847		3.1107577966		3.1107577966		3.1107577966		4.084000847		4.084000847		4.084000847

		4.0440545073		3.1284651436		3.1284651436		3.1284651436		4.0440545073		4.0440545073		4.0440545073

		4.9750253296								4.9750253296		4.9750253296		4.9750253296

		5.0115760051								5.0115760051		5.0115760051		5.0115760051

		5.6782705999								5.6782705999		5.6782705999		5.6782705999

		6.0063580706								6.0063580706		6.0063580706		6.0063580706



partial ductility

cyclic param.

CB2

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		2.6078096127		1.124648934		1.124648934		1.124648934		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		1.1179794143		1.1179794143		1.1179794143		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		1.7038493438		1.7038493438		1.7038493438		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		1.7163005202		1.7163005202		1.7163005202		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		2.4164821454		2.4164821454		2.4164821454		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		2.4404854014		2.4404854014		2.4404854014		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		3.1107577966		3.1107577966		3.1107577966		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		3.1284651436		3.1284651436		3.1284651436		7.6895610652		7.6895610652		7.6895610652

		9.5260946011								9.5260946011		9.5260946011		9.5260946011

		9.6435971901								9.6435971901		9.6435971901		9.6435971901

		11.6994246992								11.6994246992		11.6994246992		11.6994246992

		11.9060362427								11.9060362427		11.9060362427		11.9060362427

		13.8194445905								13.8194445905		13.8194445905		13.8194445905

		14.2010765108								14.2010765108		14.2010765108		14.2010765108

		16.2002552465								16.2002552465		16.2002552465		16.2002552465

		16.4621720708								16.4621720708		16.4621720708		16.4621720708

		18.3153791443								18.3153791443		18.3153791443		18.3153791443

		18.5546996651								18.5546996651		18.5546996651		18.5546996651

		20.5504226522								20.5504226522		20.5504226522		20.5504226522

		20.5564754371								20.5564754371		20.5564754371		20.5564754371

		22.3923869372								22.3923869372		22.3923869372		22.3923869372

		22.2640627211								22.2640627211		22.2640627211		22.2640627211



partial ductility

cyclic param.

CB3

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		0.9378105		1.124648934		1.124648934		1.124648934		0.9378105		0.9378105		0.9378105

		0.9249678827		1.1179794143		1.1179794143		1.1179794143		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		1.7038493438		1.7038493438		1.7038493438		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		1.7163005202		1.7163005202		1.7163005202		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		2.4164821454		2.4164821454		2.4164821454		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		2.4404854014		2.4404854014		2.4404854014		3.6816274189		3.6816274189		3.6816274189

				3.1107577966		3.1107577966		3.1107577966

				3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB4

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

cyclic param.

CB5

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		





		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		0.9378105		0.9378105		0.9378105		0.9378105

		0.9249678827		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		3.6816274189		3.6816274189		3.6816274189



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		2.6078096127		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		7.6895610652		7.6895610652		7.6895610652

		9.5260946011		9.5260946011		9.5260946011		9.5260946011

		9.6435971901		9.6435971901		9.6435971901		9.6435971901

		11.6994246992		11.6994246992		11.6994246992		11.6994246992

		11.9060362427		11.9060362427		11.9060362427		11.9060362427

		13.8194445905		13.8194445905		13.8194445905		13.8194445905

		14.2010765108		14.2010765108		14.2010765108		14.2010765108

		16.2002552465		16.2002552465		16.2002552465		16.2002552465

		16.4621720708		16.4621720708		16.4621720708		16.4621720708

		18.3153791443		18.3153791443		18.3153791443		18.3153791443

		18.5546996651		18.5546996651		18.5546996651		18.5546996651

		20.5504226522		20.5504226522		20.5504226522		20.5504226522

		20.5564754371		20.5564754371		20.5564754371		20.5564754371

		22.3923869372		22.3923869372		22.3923869372		22.3923869372

		22.2640627211		22.2640627211		22.2640627211		22.2640627211



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		1.4384832426		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		3.1385729943		3.1385729943		3.1385729943

		4.084000847		4.084000847		4.084000847		4.084000847

		4.0440545073		4.0440545073		4.0440545073		4.0440545073

		4.9750253296		4.9750253296		4.9750253296		4.9750253296

		5.0115760051		5.0115760051		5.0115760051		5.0115760051

		5.6782705999		5.6782705999		5.6782705999		5.6782705999

		6.0063580706		6.0063580706		6.0063580706		6.0063580706



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242
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Diagram6

		2.6078096127		1.124648934		1.124648934		1.124648934		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		1.1179794143		1.1179794143		1.1179794143		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		1.7038493438		1.7038493438		1.7038493438		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		1.7163005202		1.7163005202		1.7163005202		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		2.4164821454		2.4164821454		2.4164821454		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		2.4404854014		2.4404854014		2.4404854014		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		3.1107577966		3.1107577966		3.1107577966		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		3.1284651436		3.1284651436		3.1284651436		7.6895610652		7.6895610652		7.6895610652

		9.5260946011								9.5260946011		9.5260946011		9.5260946011

		9.6435971901								9.6435971901		9.6435971901		9.6435971901

		11.6994246992								11.6994246992		11.6994246992		11.6994246992

		11.9060362427								11.9060362427		11.9060362427		11.9060362427

		13.8194445905								13.8194445905		13.8194445905		13.8194445905

		14.2010765108								14.2010765108		14.2010765108		14.2010765108

		16.2002552465								16.2002552465		16.2002552465		16.2002552465

		16.4621720708								16.4621720708		16.4621720708		16.4621720708

		18.3153791443								18.3153791443		18.3153791443		18.3153791443

		18.5546996651								18.5546996651		18.5546996651		18.5546996651

		20.5504226522								20.5504226522		20.5504226522		20.5504226522

		20.5564754371								20.5564754371		20.5564754371		20.5564754371

		22.3923869372								22.3923869372		22.3923869372		22.3923869372

		22.2640627211								22.2640627211		22.2640627211		22.2640627211



partial ductility

cyclic param.

CB3

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



Cychcom

		CB1R

		mu0+		0.2378436906		0.361878523		0.4753890106		0.5868791212		1.124648934		1.1179794143		1.7038493438		1.7163005202		2.4164821454		2.4404854014		3.1107577966		3.1284651436

		mu0-		0.1714975085		0.3213301838		0.4505818189		0.6018410926		1.1763748209		1.1737638976		1.6961461827		1.6920174406		2.2085178222		2.1877081979		2.750203301		2.7146468894

		mu+		0.2378436906		0.4190040616		0.540421494		0.6475254552		1.1760705742		0.966532086		1.5283207491		1.131096546		1.7891927133		1.3323431142		1.8964977036		1.3224123659

		mu-		0.1772882708		0.3284795216		0.4592002599		0.6257691598		1.434988356		1.4401505815		2.40946628		2.4230728097		3.5292242967		3.5281966199		4.7414935695		4.7351960984

		pszi+		-0.3870723373		-1.2301910054		-5.5235967505		3.9265220175		0.9208091685		0.762289084		0.6431822876		0.4743520838		0.4968336835		0.3696451561		0.3920691082		0.2743991197

		pszi-		-0.3001534397		-1.0368956743		-6.2029637339		3.3158565642		1.1029686049		1.1148891333		1.0039461546		1.00612662		0.973579125		0.9724389075		0.9754230643		0.9777176465

		epsz+		0.1759197801		0.2973956548		0.4128173759		0.5175939905		0.8945289882		0.874624669		1.0344137801		1.0110615792		1.0436915366		1.0329220118		0.9813941087		0.9747191158

		epsz-		0.0330579605		0.0590935924		0.1065773695		0.1684931201		0.5273918614		0.5183941016		0.8896165058		0.8609280831		1.0013236143		1.0239399261		1.1196172887		1.0734594296

		zeta+		0.3326601874		0.2941717097		0.2849176361		0.260968729		0.5383629826		0.4336968908		0.6242728387		0.3698338926		0.4968136827		0.5471857393		0.62895811		0.5218879176

		zeta-		0.6542120314		0.2959208871		0.2668457646		0.3125645588		0.2387436378		0.3990783593		0.3112760567		0.4924307353		0.5147072775		0.2966370173		0.661221665		0.507557186

		eta+		-0.0028010785		-0.0099758122		-0.0180117379		-0.0383148145		0.6773458009		0.2597662239		0.3630323237		0.0738290051		0.2927077792		0.054978828		0.2084866815		0.0443710242

		eta-		-0.0020456682		-0.0063679876		-0.0122127471		-0.0302221658		0.768156619		0.1374308388		0.3152357134		0.0515067456		0.2384455082		0.0421138031		0.2008818864		0.0312735168

		CB2

		mu0+		0.1260581211		0.2704456972		0.4283551622		0.5926044241		1.4384832426		1.3781449525		2.2802423018		2.1628904861		3.0644912409		3.1385729943		4.084000847		4.0440545073		4.9750253296		5.0115760051		5.6782705999		6.0063580706

		mu0-		0.4542431835		0.6860907305		0.9557795466		1.1249396392		2.1996073871		2.1493537935		3.0367050649		2.9541977777		3.9181845419		3.9185576957		4.7999847026		4.8256236223		5.7338230429		5.7123039265		6.635908966		6.8745768634

		mu+		0.1260581211		0.3159436786		0.4856031783		0.6980420242		1.577331459		2.0119207084		2.8667032961		3.4689426051		4.3084365028		5.1618264803		6.0257008962		6.7312440526		7.48244075		8.4586373849		8.849154777		10.2664782014

		mu-		0.4928038303		0.7206145527		0.9862861659		1.1463773739		2.647287312		2.3609027604		3.9151421919		3.7169535864		5.4389523207		5.5349451184		7.2666705081		7.284714856		9.0065180286		9.0250749166		10.5504043261		11.1600542002

		pszi+		-0.1841865545		-1.0252271072		4.0660466367		1.5414822636		0.6645915546		0.8891316305		0.7074364416		0.9004668441		0.753490588		0.891133964		0.7908491563		0.8851109292		0.792283763		0.8942257898		0.8008666322		0.8838047318

		pszi-		-1.1741848035		-16.5797359474		2.5675528484		1.5976403854		1.0034861131		0.9340866199		0.9069237726		0.9028112463		0.9091170102		0.9137899447		0.9217001303		0.9256687168		0.927660798		0.9281351662		0.9324939793		0.9393245786

		epsz+		0.1915784161		0.3192314806		0.4389574548		0.562717071		0.9283992903		0.8812670742		1.1312648258		1.091768029		1.2267766387		1.2164300129		1.2689723323		1.2398142968		1.2966542323		1.2053504484		1.2489508129		1.1567598774

		epsz-		0.3906496148		0.5090745995		0.6158852832		0.6816546327		0.9794806964		0.940179574		1.071356602		1.0164007398		1.1229673801		1.0724719005		1.1520999388		1.0466705		1.0750964821		0.9624993342		0.969675426		0.7362853291

		zeta+		2.1895308143		1.0936008484		1.0187776786		0.9278292691		0.5043277456		0.2866375594		0.406415644		0.377524199		0.3973106241		0.4051468081		0.4154884677		0.2735873529		0.4359325348		0.3648520121		0.3207607964		0.2497927775

		zeta-		0.1998035466		1.4171970396		1.3985515797		0.7441810846		0.7813723582		0.3503840859		0.3153431261		0.3004303564		0.2034899243		0.2072362567		0.1144774122		0.1307669651		0.0911704211		0.1126166916		0.0622315989		0.1172424146

		eta+		-0.0043439174		-0.01527133		-0.039489124		-0.1107247563		0.3552641275		0.2941765077		0.3432152007		0.3813860893		0.4042399234		0.4446309005		0.4644297394		0.477549074		0.4743030439		0.4946485778		0.4439391085		0.4843768002

		eta-		-0.0657411172		-0.0969654197		-0.212524084		-0.3112488513		0.8607178356		0.3067449943		0.53477096		0.3517856152		0.5244927187		0.4061484565		0.5144853278		0.4306117271		0.4997510884		0.4216623182		0.4611115982		0.4232952209

		CB3

		mu0+		0.2241881351		0.4207058615		0.7241786791		1.0584717342		2.6078096127		2.5251678304		4.2114219229		4.1090697554		5.9499149362		5.8122977455		7.6872254496		7.6895610652		9.5260946011		9.6435971901		11.6994246992		11.9060362427		13.8194445905		14.2010765108		16.2002552465		16.4621720708		18.3153791443		18.5546996651		20.5504226522		20.5564754371		22.3923869372		22.2640627211

		mu0-		0.5482963224		0.9522293328		1.3416896794		1.7521396263		3.4515529526		3.4960917902		5.3057641372		5.3888601643		7.3789744849		7.5539805285		9.4646312402		9.4620347714		11.0973384318		10.9637567714		12.577402846		12.2704618617		13.976380778		13.5820390761		15.2967441375		15.2071189916		16.5046127387		16.6414744246		18.1580558894		18.2412908962		19.9786152408		19.819274682

		mu+		0.2214633439		0.4906268629		0.8668992451		1.3122495905		3.0166241052		4.0745532404		5.7524928803		7.2783959063		9.10527553		10.8763881878		12.927002972		14.7701741062		16.5899263791		18.3033667239		20.2460750389		21.9475921732		23.6262090518		25.5576307552		27.1770363028		29.0456051063		30.7865062921		32.6162047983		34.3755014879		35.8724957488		37.7304063913		39.1170425695

		mu-		0.5866226667		0.9748922909		1.3521887514		1.7738135546		4.5707057225		4.3443985662		7.7762220704		7.6284564337		11.3287382695		11.2759082095		15.0440050719		15.006669263		18.4354688834		18.4586799995		22.0364405586		21.9277571993		25.6775929895		25.4888039486		29.334630259		29.4148467155		32.5225414183		32.9439289746		36.3818151094		36.4366858386		40.0259959583		39.6553106935

		pszi+		-0.6861683899		1.7667698536		0.8931302453		0.7649936122		0.6076850255		0.8271488907		0.6830359086		0.8661981254		0.7442811052		0.886346066		0.8050887487		0.919895679		0.8495371145		0.9380513548		0.8733687171		0.9508836244		0.8848572809		0.9576494333		0.8939296656		0.9500083335		0.9128756428		0.9564606908		0.9139202334		0.9514612793		0.914105583		0.9543512197

		pszi-		-2.5783850207		2.6141064345		1.2686264121		0.979676585		0.9034153341		0.8652009445		0.9130036629		0.8976840838		0.9188774335		0.9118271447		0.931410262		0.9291137182		0.9394619612		0.9414161664		0.9467115102		0.9461203802		0.9582684107		0.9516743437		0.9618857872		0.9590977064		0.9616365826		0.9633805492		0.9648179008		0.9639904516		0.9674891555		0.9652407326

		epsz+		0.2332107972		0.394691986		0.6021273302		0.8017292744		1.1217745814		1.2069290651		1.277754814		1.2913124605		1.2658899628		1.2426562419		1.2260430837		1.1971763256		1.167834293		1.1406056047		0.9789294744		0.9476651442		1.0339984465		0.8894336744		0.8055985209		0.8048732837		0.7940474791		0.7586264698		0.7082619256		0.7006089721		0.6416611395		0.5960347953

		epsz-		0.5014738729		0.7002124195		0.8481749449		0.9501920847		1.1701564576		1.2028138898		1.2685731907		1.2678837415		1.2439263941		1.2132106483		1.2091907331		1.1787453771		1.1585398008		1.1215794873		0.9463338644		0.8975195169		0.8924243305		0.8345546186		0.8234410127		0.7939510042		0.68509125		0.7489602924		0.7185160593		0.7018740593		0.6693852839		0.654186411

		zeta+		1.2547538476		0.8268095934		0.6679204148		0.6070526715		0.5397378112		0.4102453095		0.5236353255		0.4917271301		0.36860471		0.265028458		0.3354407148		0.3590768427		0.2450276289		0.2816907363		0.2616274546		0.2174965168		0.3123599484		0.2619584114		0.1964883679		0.2033483297		0.2157918867		0.204424635		0.1801892945		0.2015070897		0.1979794557		0.1585903481

		zeta-		2.1610647814		1.2802063658		1.016799208		0.9452479097		0.5444189648		0.4279321185		0.4133556171		0.3384118676		0.3150665433		0.370843245		0.3070360247		0.3129279979		0.4383454824		0.3223056892		0.3258362294		0.3052480895		0.2788890245		0.3140846088		0.2655992089		0.2793021599		0.2653996299		0.1943723323		0.2552618257		0.2692489835		0.2429986534		0.181524869

		eta+		-0.0054406254		-0.0458785565		-3.087979871		0.2916654143		0.394687817		0.593079144		0.5928725324		0.8181531611		0.7223639056		0.859304262		0.7950410062		0.9054873565		0.8267763557		0.9097352426		0.8291297537		0.8858056732		0.7901463021		0.8157028297		0.7271589361		0.7360300678		0.67546409		0.6755330913		0.6182637166		0.6086382722		0.53492612		0.4893871951

		eta-		-0.1265651782		-0.397642987		-14.2908760884		0.8103350242		0.7854149981		0.6096943082		0.8726652577		0.8089322323		0.8966391413		0.8367998306		0.9084638423		0.8739335953		0.8975678848		0.8708695488		0.8776768867		0.8373698255		0.8276881698		0.7780329644		0.7643611064		0.7230897806		0.7020974755		0.6742627425		0.6529153882		0.6154033408		0.5744704216		0.4855486887

		CB4

		mu0+		0.0581508337		0.0851944964		0.2312624694		0.3351475929		0.9378105		0.9249678827		2.2128390083		2.2197434233		3.6465063429		3.6816274189

		mu0-		0.3039592596		0.4267350085		0.5899843534		0.7535816838		1.398590196		1.3932479696		2.8105682788		2.7849454036		4.2534825856		4.3254362584

		mu+		0.0581508337		0.165931162		0.3465743198		0.4413900119		1.0615639112		1.0589135046		2.3571202196		2.4979859507		3.9016065037		2.5163406493

		mu-		0.3365760324		0.4664159933		0.6357290495		0.7987310135		1.4619490703		1.4145679742		3.2424943642		2.917094788		5.8162085934		5.8488837244

		pszi+		-0.0911612381		-0.3399737613		-1.938842851		4.9745701593		0.794345524		0.803292953		0.5858517548		0.6237653058		0.5654511252		0.359114854

		pszi-		-0.5276396896		-0.9556324303		-3.5564629356		9.0018880316		1.0939451578		1.0730928259		0.8059075636		0.7284198384		0.8429301342		0.8347125121

		epsz+		0.1080195465		0.1753841214		0.2694377571		0.3632498114		0.7318292041		0.7325733953		1.104199124		1.0773379845		1.1651120103		1.104559168

		epsz-		0.3401572868		0.454371739		0.5629183411		0.6714320749		0.9457566512		0.9240100801		1.1523014858		1.1131699561		1.1403690904		1.1222189871

		zeta+		4.2304099907		3.8534517589		1.1250963002		0.9552638222		0.7081865099		0.7652050851		0.5300913444		0.16909543		0.1155654029		0.108362141

		zeta-		0.280293438		1.2379790945		1.1677357865		0.7056650482		1.0618261472		1.5318992521		1.328858274		0.0579869145		0.0584518428		0.1164788585

		eta+		-0.0018487104		-0.0086179207		-0.0280554915		-0.0444086249		0.413532575		0.3812173714		0.2686451471		0.0897095964		0.3112285389		0.0539852049

		eta-		-0.0419117836		-0.0516738079		-0.1070346239		-0.1809548282		1.858402929		0.4382378796		0.6076088697		0.0774051102		0.3354602466		0.0714056326

		CB5

		mu0+		0.0858533048		0.1522531289		0.2705756086		0.3739059053		0.8685959574		0.8479263749		1.366717181		1.3373854429		1.8634685018		1.8910772221		2.4643714396		2.4771510502		3.0449868517		3.0968275889		3.7374051216		3.6893946749		4.2726052389

		mu0-		0.2647507893		0.3998225225		0.5314535785		0.6666330021		1.1632094227		1.1201936573		1.6035938005		1.5745386231		2.0728906652		2.0494328899		2.532852013		2.5494188622		3.0674588898		3.0200098973		3.689667174		3.7191294698		4.2973148186

		mu+		0.0858533048		0.2021362126		0.3512315318		0.5178658687		1.0846119587		1.3668297688		1.8414679124		2.1857791662		2.6906568332		3.1061176753		3.6606376104		4.1004186171		4.7061822151		5.3083813703		6.1625105756		6.6820398173		7.2995467166

		mu-		0.2891348977		0.4012443231		0.5362927163		0.6494638883		1.3849415517		1.2545244112		2.1660202731		2.0536028427		3.0505172302		2.9847969179		4.0890917309		4.1557839217		5.1851018985		5.1883935379		6.3547908282		6.1285186441		5.9850427544

		pszi+		-0.1204302899		-0.3952478015		-1.3433323181		-22.5618588567		1.1201043506		1.5109302566		0.9657277337		1.1825045029		0.9365754615		1.0796309314		0.930576404		1.034655077		0.9321103966		1.0504687343		0.968403061		1.0531136378		0.9724394509

		pszi-		-0.4452367117		-0.8957859162		-2.7089483979		16.0207546384		1.3422507562		1.2958356087		1.0993291381		1.0741027216		1.0388774181		1.0150609263		1.0229830229		1.0320903429		1.0142116241		1.0139844293		0.9887535935		0.9563073347		0.7906348692

		epsz+		0.1302311583		0.2033979317		0.3053674921		0.4008333214		0.7404789841		0.7400837976		0.9842878175		0.9495713452		1.0771576984		1.0327548452		0.9569646349		0.7859523532		0.7374661865		0.6726225794		0.5619905476		0.4564559802		0.4916092817

		epsz-		0.2740641866		0.3956473731		0.4810839664		0.5506391493		0.804323056		0.7653585634		0.9736105933		0.9212721045		1.0745801418		1.0107327425		1.1371557388		1.0443962463		1.09928625		0.4356429925		0.5500251007		0.4310555261		0.4517698246

		zeta+		2.1186409761		0.8096613419		0.6028150903		0.4293030738		0.4276628007		0.2308660936		0.511553282		0.1776728876		0.5978890805		0.1612988223		0.2167816281		0.3178786922		0.0859822357		0.2418497052		0.1636371333		0.0235497375		0.0014779342

		zeta-		2.2996760849		0.7235499592		0.7486066683		0.5358879952		0.4416048733		0.625889798		0.6077297439		0.5877482212		0.7976587385		0.5905827573		0.7360189418		0.5984888326		0.3309931411		0.5583718285		0.3885955256		0.3485113346		0.3258245951

		eta+		-0.0015688443		-0.0049238861		-0.0140353887		-0.0393321389		-7.5617495671		-3.0404787195		0.6683595987		0.7245952348		0.5551599822		0.5515666122		0.5265402316		0.4477270739		0.3730498739		0.3703034109		0.2688521078		0.1342508849		0.1154600885

		eta-		-0.0248300511		-0.0351955057		-0.0597352212		-0.1035636384		-15.3397850559		-2.481842663		0.9059904497		0.6053995785		0.639019721		0.4534584015		0.5503631025		0.375448151		0.4185212922		0.2412215898		0.156807473		0.0709823571		0.0870343619





duct

		





duct

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

full ductility ratio

CB1R+, full ductility ratio

0.9208091685

0.762289084

0.6431822876

0.4743520838

0.4968336835

0.3696451561

0.3920691082

0.2743991197



resist

		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

full ductility ratio

CB2+, full ductility ratio

0.6645915546

0.8891316305

0.7074364416

0.9004668441

0.753490588

0.891133964

0.7908491563

0.8851109292

0.792283763

0.8942257898

0.8008666322

0.8838047318



rigid

		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

full ductility ratio

CB3+, full ductility ratio

0.6076850255

0.8271488907

0.6830359086

0.8661981254

0.7442811052

0.886346066

0.8050887487

0.919895679

0.8495371145

0.9380513548

0.8733687171

0.9508836244

0.8848572809

0.9576494333

0.8939296656

0.9500083335

0.9128756428

0.9564606908

0.9139202334

0.9514612793

0.914105583

0.9543512197



energy

		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

full ductility ratio

CB4+, full ductility ratio

0.794345524

0.803292953

0.5858517548

0.6237653058

0.5654511252

0.359114854



sum

		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

full ductility ratio

CB5+, full ductility ratio

1.1201043506

1.5109302566

0.9657277337

1.1825045029

0.9365754615

1.0796309314

0.930576404

1.034655077

0.9321103966

1.0504687343

0.968403061

1.0531136378

0.9724394509



eload

		





eload

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

resistance ratio

CB1R+, resistance ratio

0.8945289882

0.874624669

1.0344137801

1.0110615792

1.0436915366

1.0329220118

0.9813941087

0.9747191158



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

resistance ratio

CB2+, resistance ratio

0.9283992903

0.8812670742

1.1312648258

1.091768029

1.2267766387

1.2164300129

1.2689723323

1.2398142968

1.2966542323

1.2053504484

1.2489508129

1.1567598774



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

resistance ratio

CB3+, resistance ratio

1.1217745814

1.2069290651

1.277754814

1.2913124605

1.2658899628

1.2426562419

1.2260430837

1.1971763256

1.167834293

1.1406056047

0.9789294744

0.9476651442

1.0339984465

0.8894336744

0.8055985209

0.8048732837

0.7940474791

0.7586264698

0.7082619256

0.7006089721

0.6416611395

0.5960347953



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

resistance ratio

CB4+, resistance ratio

0.7318292041

0.7325733953

1.104199124

1.0773379845

1.1651120103

1.104559168



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

resistance ratio

CB5+, resistance ratio

0.7404789841

0.7400837976

0.9842878175

0.9495713452

1.0771576984

1.0327548452

0.9569646349

0.7859523532

0.7374661865

0.6726225794

0.5619905476

0.4564559802

0.4916092817



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

rigidity ratio

CB1R+, rigidity ratio

0.5383629826

0.4336968908

0.6242728387

0.3698338926

0.4968136827

0.5471857393

0.62895811

0.5218879176



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

rigidity ratio

CB2+, rigidity ratio

0.5043277456

0.2866375594

0.406415644

0.377524199

0.3973106241

0.4051468081

0.4154884677

0.2735873529

0.4359325348

0.3648520121

0.3207607964

0.2497927775



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

rigidity ratio

CB3+, rigidity ratio

0.5397378112

0.4102453095

0.5236353255

0.4917271301

0.36860471

0.265028458

0.3354407148

0.3590768427

0.2450276289

0.2816907363

0.2616274546

0.2174965168

0.3123599484

0.2619584114

0.1964883679

0.2033483297

0.2157918867

0.204424635

0.1801892945

0.2015070897

0.1979794557

0.1585903481



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

rigidity ratio

CB4+, rigidity ratio

0.7081865099

0.7652050851

0.5300913444

0.16909543

0.1155654029

0.108362141



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

rigidity ratio

CB5+, rigidity ratio

0.4276628007

0.2308660936

0.511553282

0.1776728876

0.5978890805

0.1612988223

0.2167816281

0.3178786922

0.0859822357

0.2418497052

0.1636371333

0.0235497375

0.0014779342



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

absorbed energy ratio

CB1R+, absorbed energy ratio

0.6773458009

0.2597662239

0.3630323237

0.0738290051

0.2927077792

0.054978828

0.2084866815

0.0443710242



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

absorbed energy ratio

CB2+, absorbed energy ratio

0.3552641275

0.2941765077

0.3432152007

0.3813860893

0.4042399234

0.4446309005

0.4644297394

0.477549074

0.4743030439

0.4946485778

0.4439391085

0.4843768002



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

absorbed energy ratio

CB3+, absorbed energy ratio

0.394687817

0.593079144

0.5928725324

0.8181531611

0.7223639056

0.859304262

0.7950410062

0.9054873565

0.8267763557

0.9097352426

0.8291297537

0.8858056732

0.7901463021

0.8157028297

0.7271589361

0.7360300678

0.67546409

0.6755330913

0.6182637166

0.6086382722

0.53492612

0.4893871951



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

absorbed energy ratio

CB4+, absorbed energy ratio

0.413532575

0.3812173714

0.2686451471

0.0897095964

0.3112285389

0.0539852049



		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

absorbed energy ratio

CB5+, absorbed energy ratio

0.6683595987

0.7245952348

0.5551599822

0.5515666122

0.5265402316

0.4477270739

0.3730498739

0.3703034109

0.2688521078

0.1342508849

0.1154600885



		





		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB1R

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242



		1.4384832426		1.124648934		1.124648934		1.124648934		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.1179794143		1.1179794143		1.1179794143		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		1.7038493438		1.7038493438		1.7038493438		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		1.7163005202		1.7163005202		1.7163005202		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		2.4164821454		2.4164821454		2.4164821454		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		2.4404854014		2.4404854014		2.4404854014		3.1385729943		3.1385729943		3.1385729943

		4.084000847		3.1107577966		3.1107577966		3.1107577966		4.084000847		4.084000847		4.084000847

		4.0440545073		3.1284651436		3.1284651436		3.1284651436		4.0440545073		4.0440545073		4.0440545073

		4.9750253296								4.9750253296		4.9750253296		4.9750253296

		5.0115760051								5.0115760051		5.0115760051		5.0115760051

		5.6782705999								5.6782705999		5.6782705999		5.6782705999

		6.0063580706								6.0063580706		6.0063580706		6.0063580706



partial ductility

cyclic param.

CB2

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		2.6078096127		1.124648934		1.124648934		1.124648934		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		1.1179794143		1.1179794143		1.1179794143		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		1.7038493438		1.7038493438		1.7038493438		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		1.7163005202		1.7163005202		1.7163005202		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		2.4164821454		2.4164821454		2.4164821454		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		2.4404854014		2.4404854014		2.4404854014		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		3.1107577966		3.1107577966		3.1107577966		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		3.1284651436		3.1284651436		3.1284651436		7.6895610652		7.6895610652		7.6895610652

		9.5260946011								9.5260946011		9.5260946011		9.5260946011

		9.6435971901								9.6435971901		9.6435971901		9.6435971901

		11.6994246992								11.6994246992		11.6994246992		11.6994246992

		11.9060362427								11.9060362427		11.9060362427		11.9060362427

		13.8194445905								13.8194445905		13.8194445905		13.8194445905

		14.2010765108								14.2010765108		14.2010765108		14.2010765108

		16.2002552465								16.2002552465		16.2002552465		16.2002552465

		16.4621720708								16.4621720708		16.4621720708		16.4621720708

		18.3153791443								18.3153791443		18.3153791443		18.3153791443

		18.5546996651								18.5546996651		18.5546996651		18.5546996651

		20.5504226522								20.5504226522		20.5504226522		20.5504226522

		20.5564754371								20.5564754371		20.5564754371		20.5564754371

		22.3923869372								22.3923869372		22.3923869372		22.3923869372

		22.2640627211								22.2640627211		22.2640627211		22.2640627211



partial ductility

cyclic param.

CB3

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		0.9378105		1.124648934		1.124648934		1.124648934		0.9378105		0.9378105		0.9378105

		0.9249678827		1.1179794143		1.1179794143		1.1179794143		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		1.7038493438		1.7038493438		1.7038493438		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		1.7163005202		1.7163005202		1.7163005202		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		2.4164821454		2.4164821454		2.4164821454		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		2.4404854014		2.4404854014		2.4404854014		3.6816274189		3.6816274189		3.6816274189

				3.1107577966		3.1107577966		3.1107577966

				3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB4

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

cyclic param.

CB5

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		





		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		0.9378105		0.9378105		0.9378105		0.9378105

		0.9249678827		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		3.6816274189		3.6816274189		3.6816274189



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		2.6078096127		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		7.6895610652		7.6895610652		7.6895610652

		9.5260946011		9.5260946011		9.5260946011		9.5260946011

		9.6435971901		9.6435971901		9.6435971901		9.6435971901

		11.6994246992		11.6994246992		11.6994246992		11.6994246992

		11.9060362427		11.9060362427		11.9060362427		11.9060362427

		13.8194445905		13.8194445905		13.8194445905		13.8194445905

		14.2010765108		14.2010765108		14.2010765108		14.2010765108

		16.2002552465		16.2002552465		16.2002552465		16.2002552465

		16.4621720708		16.4621720708		16.4621720708		16.4621720708

		18.3153791443		18.3153791443		18.3153791443		18.3153791443

		18.5546996651		18.5546996651		18.5546996651		18.5546996651

		20.5504226522		20.5504226522		20.5504226522		20.5504226522

		20.5564754371		20.5564754371		20.5564754371		20.5564754371

		22.3923869372		22.3923869372		22.3923869372		22.3923869372

		22.2640627211		22.2640627211		22.2640627211		22.2640627211



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		1.4384832426		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		3.1385729943		3.1385729943		3.1385729943

		4.084000847		4.084000847		4.084000847		4.084000847

		4.0440545073		4.0440545073		4.0440545073		4.0440545073

		4.9750253296		4.9750253296		4.9750253296		4.9750253296

		5.0115760051		5.0115760051		5.0115760051		5.0115760051

		5.6782705999		5.6782705999		5.6782705999		5.6782705999

		6.0063580706		6.0063580706		6.0063580706		6.0063580706



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242
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Diagram5

		1.4384832426		1.124648934		1.124648934		1.124648934		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.1179794143		1.1179794143		1.1179794143		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		1.7038493438		1.7038493438		1.7038493438		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		1.7163005202		1.7163005202		1.7163005202		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		2.4164821454		2.4164821454		2.4164821454		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		2.4404854014		2.4404854014		2.4404854014		3.1385729943		3.1385729943		3.1385729943

		4.084000847		3.1107577966		3.1107577966		3.1107577966		4.084000847		4.084000847		4.084000847

		4.0440545073		3.1284651436		3.1284651436		3.1284651436		4.0440545073		4.0440545073		4.0440545073

		4.9750253296								4.9750253296		4.9750253296		4.9750253296

		5.0115760051								5.0115760051		5.0115760051		5.0115760051

		5.6782705999								5.6782705999		5.6782705999		5.6782705999

		6.0063580706								6.0063580706		6.0063580706		6.0063580706



partial ductility

cyclic param.

CB2

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



Cychcom

		CB1R

		mu0+		0.2378436906		0.361878523		0.4753890106		0.5868791212		1.124648934		1.1179794143		1.7038493438		1.7163005202		2.4164821454		2.4404854014		3.1107577966		3.1284651436

		mu0-		0.1714975085		0.3213301838		0.4505818189		0.6018410926		1.1763748209		1.1737638976		1.6961461827		1.6920174406		2.2085178222		2.1877081979		2.750203301		2.7146468894

		mu+		0.2378436906		0.4190040616		0.540421494		0.6475254552		1.1760705742		0.966532086		1.5283207491		1.131096546		1.7891927133		1.3323431142		1.8964977036		1.3224123659

		mu-		0.1772882708		0.3284795216		0.4592002599		0.6257691598		1.434988356		1.4401505815		2.40946628		2.4230728097		3.5292242967		3.5281966199		4.7414935695		4.7351960984

		pszi+		-0.3870723373		-1.2301910054		-5.5235967505		3.9265220175		0.9208091685		0.762289084		0.6431822876		0.4743520838		0.4968336835		0.3696451561		0.3920691082		0.2743991197

		pszi-		-0.3001534397		-1.0368956743		-6.2029637339		3.3158565642		1.1029686049		1.1148891333		1.0039461546		1.00612662		0.973579125		0.9724389075		0.9754230643		0.9777176465

		epsz+		0.1759197801		0.2973956548		0.4128173759		0.5175939905		0.8945289882		0.874624669		1.0344137801		1.0110615792		1.0436915366		1.0329220118		0.9813941087		0.9747191158

		epsz-		0.0330579605		0.0590935924		0.1065773695		0.1684931201		0.5273918614		0.5183941016		0.8896165058		0.8609280831		1.0013236143		1.0239399261		1.1196172887		1.0734594296

		zeta+		0.3326601874		0.2941717097		0.2849176361		0.260968729		0.5383629826		0.4336968908		0.6242728387		0.3698338926		0.4968136827		0.5471857393		0.62895811		0.5218879176

		zeta-		0.6542120314		0.2959208871		0.2668457646		0.3125645588		0.2387436378		0.3990783593		0.3112760567		0.4924307353		0.5147072775		0.2966370173		0.661221665		0.507557186

		eta+		-0.0028010785		-0.0099758122		-0.0180117379		-0.0383148145		0.6773458009		0.2597662239		0.3630323237		0.0738290051		0.2927077792		0.054978828		0.2084866815		0.0443710242

		eta-		-0.0020456682		-0.0063679876		-0.0122127471		-0.0302221658		0.768156619		0.1374308388		0.3152357134		0.0515067456		0.2384455082		0.0421138031		0.2008818864		0.0312735168

		CB2

		mu0+		0.1260581211		0.2704456972		0.4283551622		0.5926044241		1.4384832426		1.3781449525		2.2802423018		2.1628904861		3.0644912409		3.1385729943		4.084000847		4.0440545073		4.9750253296		5.0115760051		5.6782705999		6.0063580706

		mu0-		0.4542431835		0.6860907305		0.9557795466		1.1249396392		2.1996073871		2.1493537935		3.0367050649		2.9541977777		3.9181845419		3.9185576957		4.7999847026		4.8256236223		5.7338230429		5.7123039265		6.635908966		6.8745768634

		mu+		0.1260581211		0.3159436786		0.4856031783		0.6980420242		1.577331459		2.0119207084		2.8667032961		3.4689426051		4.3084365028		5.1618264803		6.0257008962		6.7312440526		7.48244075		8.4586373849		8.849154777		10.2664782014

		mu-		0.4928038303		0.7206145527		0.9862861659		1.1463773739		2.647287312		2.3609027604		3.9151421919		3.7169535864		5.4389523207		5.5349451184		7.2666705081		7.284714856		9.0065180286		9.0250749166		10.5504043261		11.1600542002

		pszi+		-0.1841865545		-1.0252271072		4.0660466367		1.5414822636		0.6645915546		0.8891316305		0.7074364416		0.9004668441		0.753490588		0.891133964		0.7908491563		0.8851109292		0.792283763		0.8942257898		0.8008666322		0.8838047318

		pszi-		-1.1741848035		-16.5797359474		2.5675528484		1.5976403854		1.0034861131		0.9340866199		0.9069237726		0.9028112463		0.9091170102		0.9137899447		0.9217001303		0.9256687168		0.927660798		0.9281351662		0.9324939793		0.9393245786

		epsz+		0.1915784161		0.3192314806		0.4389574548		0.562717071		0.9283992903		0.8812670742		1.1312648258		1.091768029		1.2267766387		1.2164300129		1.2689723323		1.2398142968		1.2966542323		1.2053504484		1.2489508129		1.1567598774

		epsz-		0.3906496148		0.5090745995		0.6158852832		0.6816546327		0.9794806964		0.940179574		1.071356602		1.0164007398		1.1229673801		1.0724719005		1.1520999388		1.0466705		1.0750964821		0.9624993342		0.969675426		0.7362853291

		zeta+		2.1895308143		1.0936008484		1.0187776786		0.9278292691		0.5043277456		0.2866375594		0.406415644		0.377524199		0.3973106241		0.4051468081		0.4154884677		0.2735873529		0.4359325348		0.3648520121		0.3207607964		0.2497927775

		zeta-		0.1998035466		1.4171970396		1.3985515797		0.7441810846		0.7813723582		0.3503840859		0.3153431261		0.3004303564		0.2034899243		0.2072362567		0.1144774122		0.1307669651		0.0911704211		0.1126166916		0.0622315989		0.1172424146

		eta+		-0.0043439174		-0.01527133		-0.039489124		-0.1107247563		0.3552641275		0.2941765077		0.3432152007		0.3813860893		0.4042399234		0.4446309005		0.4644297394		0.477549074		0.4743030439		0.4946485778		0.4439391085		0.4843768002

		eta-		-0.0657411172		-0.0969654197		-0.212524084		-0.3112488513		0.8607178356		0.3067449943		0.53477096		0.3517856152		0.5244927187		0.4061484565		0.5144853278		0.4306117271		0.4997510884		0.4216623182		0.4611115982		0.4232952209

		CB3

		mu0+		0.2241881351		0.4207058615		0.7241786791		1.0584717342		2.6078096127		2.5251678304		4.2114219229		4.1090697554		5.9499149362		5.8122977455		7.6872254496		7.6895610652		9.5260946011		9.6435971901		11.6994246992		11.9060362427		13.8194445905		14.2010765108		16.2002552465		16.4621720708		18.3153791443		18.5546996651		20.5504226522		20.5564754371		22.3923869372		22.2640627211

		mu0-		0.5482963224		0.9522293328		1.3416896794		1.7521396263		3.4515529526		3.4960917902		5.3057641372		5.3888601643		7.3789744849		7.5539805285		9.4646312402		9.4620347714		11.0973384318		10.9637567714		12.577402846		12.2704618617		13.976380778		13.5820390761		15.2967441375		15.2071189916		16.5046127387		16.6414744246		18.1580558894		18.2412908962		19.9786152408		19.819274682

		mu+		0.2214633439		0.4906268629		0.8668992451		1.3122495905		3.0166241052		4.0745532404		5.7524928803		7.2783959063		9.10527553		10.8763881878		12.927002972		14.7701741062		16.5899263791		18.3033667239		20.2460750389		21.9475921732		23.6262090518		25.5576307552		27.1770363028		29.0456051063		30.7865062921		32.6162047983		34.3755014879		35.8724957488		37.7304063913		39.1170425695

		mu-		0.5866226667		0.9748922909		1.3521887514		1.7738135546		4.5707057225		4.3443985662		7.7762220704		7.6284564337		11.3287382695		11.2759082095		15.0440050719		15.006669263		18.4354688834		18.4586799995		22.0364405586		21.9277571993		25.6775929895		25.4888039486		29.334630259		29.4148467155		32.5225414183		32.9439289746		36.3818151094		36.4366858386		40.0259959583		39.6553106935

		pszi+		-0.6861683899		1.7667698536		0.8931302453		0.7649936122		0.6076850255		0.8271488907		0.6830359086		0.8661981254		0.7442811052		0.886346066		0.8050887487		0.919895679		0.8495371145		0.9380513548		0.8733687171		0.9508836244		0.8848572809		0.9576494333		0.8939296656		0.9500083335		0.9128756428		0.9564606908		0.9139202334		0.9514612793		0.914105583		0.9543512197

		pszi-		-2.5783850207		2.6141064345		1.2686264121		0.979676585		0.9034153341		0.8652009445		0.9130036629		0.8976840838		0.9188774335		0.9118271447		0.931410262		0.9291137182		0.9394619612		0.9414161664		0.9467115102		0.9461203802		0.9582684107		0.9516743437		0.9618857872		0.9590977064		0.9616365826		0.9633805492		0.9648179008		0.9639904516		0.9674891555		0.9652407326

		epsz+		0.2332107972		0.394691986		0.6021273302		0.8017292744		1.1217745814		1.2069290651		1.277754814		1.2913124605		1.2658899628		1.2426562419		1.2260430837		1.1971763256		1.167834293		1.1406056047		0.9789294744		0.9476651442		1.0339984465		0.8894336744		0.8055985209		0.8048732837		0.7940474791		0.7586264698		0.7082619256		0.7006089721		0.6416611395		0.5960347953

		epsz-		0.5014738729		0.7002124195		0.8481749449		0.9501920847		1.1701564576		1.2028138898		1.2685731907		1.2678837415		1.2439263941		1.2132106483		1.2091907331		1.1787453771		1.1585398008		1.1215794873		0.9463338644		0.8975195169		0.8924243305		0.8345546186		0.8234410127		0.7939510042		0.68509125		0.7489602924		0.7185160593		0.7018740593		0.6693852839		0.654186411

		zeta+		1.2547538476		0.8268095934		0.6679204148		0.6070526715		0.5397378112		0.4102453095		0.5236353255		0.4917271301		0.36860471		0.265028458		0.3354407148		0.3590768427		0.2450276289		0.2816907363		0.2616274546		0.2174965168		0.3123599484		0.2619584114		0.1964883679		0.2033483297		0.2157918867		0.204424635		0.1801892945		0.2015070897		0.1979794557		0.1585903481

		zeta-		2.1610647814		1.2802063658		1.016799208		0.9452479097		0.5444189648		0.4279321185		0.4133556171		0.3384118676		0.3150665433		0.370843245		0.3070360247		0.3129279979		0.4383454824		0.3223056892		0.3258362294		0.3052480895		0.2788890245		0.3140846088		0.2655992089		0.2793021599		0.2653996299		0.1943723323		0.2552618257		0.2692489835		0.2429986534		0.181524869

		eta+		-0.0054406254		-0.0458785565		-3.087979871		0.2916654143		0.394687817		0.593079144		0.5928725324		0.8181531611		0.7223639056		0.859304262		0.7950410062		0.9054873565		0.8267763557		0.9097352426		0.8291297537		0.8858056732		0.7901463021		0.8157028297		0.7271589361		0.7360300678		0.67546409		0.6755330913		0.6182637166		0.6086382722		0.53492612		0.4893871951

		eta-		-0.1265651782		-0.397642987		-14.2908760884		0.8103350242		0.7854149981		0.6096943082		0.8726652577		0.8089322323		0.8966391413		0.8367998306		0.9084638423		0.8739335953		0.8975678848		0.8708695488		0.8776768867		0.8373698255		0.8276881698		0.7780329644		0.7643611064		0.7230897806		0.7020974755		0.6742627425		0.6529153882		0.6154033408		0.5744704216		0.4855486887

		CB4

		mu0+		0.0581508337		0.0851944964		0.2312624694		0.3351475929		0.9378105		0.9249678827		2.2128390083		2.2197434233		3.6465063429		3.6816274189

		mu0-		0.3039592596		0.4267350085		0.5899843534		0.7535816838		1.398590196		1.3932479696		2.8105682788		2.7849454036		4.2534825856		4.3254362584

		mu+		0.0581508337		0.165931162		0.3465743198		0.4413900119		1.0615639112		1.0589135046		2.3571202196		2.4979859507		3.9016065037		2.5163406493

		mu-		0.3365760324		0.4664159933		0.6357290495		0.7987310135		1.4619490703		1.4145679742		3.2424943642		2.917094788		5.8162085934		5.8488837244

		pszi+		-0.0911612381		-0.3399737613		-1.938842851		4.9745701593		0.794345524		0.803292953		0.5858517548		0.6237653058		0.5654511252		0.359114854

		pszi-		-0.5276396896		-0.9556324303		-3.5564629356		9.0018880316		1.0939451578		1.0730928259		0.8059075636		0.7284198384		0.8429301342		0.8347125121

		epsz+		0.1080195465		0.1753841214		0.2694377571		0.3632498114		0.7318292041		0.7325733953		1.104199124		1.0773379845		1.1651120103		1.104559168

		epsz-		0.3401572868		0.454371739		0.5629183411		0.6714320749		0.9457566512		0.9240100801		1.1523014858		1.1131699561		1.1403690904		1.1222189871

		zeta+		4.2304099907		3.8534517589		1.1250963002		0.9552638222		0.7081865099		0.7652050851		0.5300913444		0.16909543		0.1155654029		0.108362141

		zeta-		0.280293438		1.2379790945		1.1677357865		0.7056650482		1.0618261472		1.5318992521		1.328858274		0.0579869145		0.0584518428		0.1164788585

		eta+		-0.0018487104		-0.0086179207		-0.0280554915		-0.0444086249		0.413532575		0.3812173714		0.2686451471		0.0897095964		0.3112285389		0.0539852049

		eta-		-0.0419117836		-0.0516738079		-0.1070346239		-0.1809548282		1.858402929		0.4382378796		0.6076088697		0.0774051102		0.3354602466		0.0714056326

		CB5

		mu0+		0.0858533048		0.1522531289		0.2705756086		0.3739059053		0.8685959574		0.8479263749		1.366717181		1.3373854429		1.8634685018		1.8910772221		2.4643714396		2.4771510502		3.0449868517		3.0968275889		3.7374051216		3.6893946749		4.2726052389

		mu0-		0.2647507893		0.3998225225		0.5314535785		0.6666330021		1.1632094227		1.1201936573		1.6035938005		1.5745386231		2.0728906652		2.0494328899		2.532852013		2.5494188622		3.0674588898		3.0200098973		3.689667174		3.7191294698		4.2973148186

		mu+		0.0858533048		0.2021362126		0.3512315318		0.5178658687		1.0846119587		1.3668297688		1.8414679124		2.1857791662		2.6906568332		3.1061176753		3.6606376104		4.1004186171		4.7061822151		5.3083813703		6.1625105756		6.6820398173		7.2995467166

		mu-		0.2891348977		0.4012443231		0.5362927163		0.6494638883		1.3849415517		1.2545244112		2.1660202731		2.0536028427		3.0505172302		2.9847969179		4.0890917309		4.1557839217		5.1851018985		5.1883935379		6.3547908282		6.1285186441		5.9850427544

		pszi+		-0.1204302899		-0.3952478015		-1.3433323181		-22.5618588567		1.1201043506		1.5109302566		0.9657277337		1.1825045029		0.9365754615		1.0796309314		0.930576404		1.034655077		0.9321103966		1.0504687343		0.968403061		1.0531136378		0.9724394509

		pszi-		-0.4452367117		-0.8957859162		-2.7089483979		16.0207546384		1.3422507562		1.2958356087		1.0993291381		1.0741027216		1.0388774181		1.0150609263		1.0229830229		1.0320903429		1.0142116241		1.0139844293		0.9887535935		0.9563073347		0.7906348692

		epsz+		0.1302311583		0.2033979317		0.3053674921		0.4008333214		0.7404789841		0.7400837976		0.9842878175		0.9495713452		1.0771576984		1.0327548452		0.9569646349		0.7859523532		0.7374661865		0.6726225794		0.5619905476		0.4564559802		0.4916092817

		epsz-		0.2740641866		0.3956473731		0.4810839664		0.5506391493		0.804323056		0.7653585634		0.9736105933		0.9212721045		1.0745801418		1.0107327425		1.1371557388		1.0443962463		1.09928625		0.4356429925		0.5500251007		0.4310555261		0.4517698246

		zeta+		2.1186409761		0.8096613419		0.6028150903		0.4293030738		0.4276628007		0.2308660936		0.511553282		0.1776728876		0.5978890805		0.1612988223		0.2167816281		0.3178786922		0.0859822357		0.2418497052		0.1636371333		0.0235497375		0.0014779342

		zeta-		2.2996760849		0.7235499592		0.7486066683		0.5358879952		0.4416048733		0.625889798		0.6077297439		0.5877482212		0.7976587385		0.5905827573		0.7360189418		0.5984888326		0.3309931411		0.5583718285		0.3885955256		0.3485113346		0.3258245951

		eta+		-0.0015688443		-0.0049238861		-0.0140353887		-0.0393321389		-7.5617495671		-3.0404787195		0.6683595987		0.7245952348		0.5551599822		0.5515666122		0.5265402316		0.4477270739		0.3730498739		0.3703034109		0.2688521078		0.1342508849		0.1154600885

		eta-		-0.0248300511		-0.0351955057		-0.0597352212		-0.1035636384		-15.3397850559		-2.481842663		0.9059904497		0.6053995785		0.639019721		0.4534584015		0.5503631025		0.375448151		0.4185212922		0.2412215898		0.156807473		0.0709823571		0.0870343619





duct

		





duct

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

full ductility ratio

CB1R+, full ductility ratio

0.9208091685

0.762289084

0.6431822876

0.4743520838

0.4968336835

0.3696451561

0.3920691082

0.2743991197



resist

		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

full ductility ratio

CB2+, full ductility ratio

0.6645915546

0.8891316305

0.7074364416

0.9004668441

0.753490588

0.891133964

0.7908491563

0.8851109292

0.792283763

0.8942257898

0.8008666322

0.8838047318



rigid

		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

full ductility ratio

CB3+, full ductility ratio

0.6076850255

0.8271488907

0.6830359086

0.8661981254

0.7442811052

0.886346066

0.8050887487

0.919895679

0.8495371145

0.9380513548

0.8733687171

0.9508836244

0.8848572809

0.9576494333

0.8939296656

0.9500083335

0.9128756428

0.9564606908

0.9139202334

0.9514612793

0.914105583

0.9543512197



energy

		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

full ductility ratio

CB4+, full ductility ratio

0.794345524

0.803292953

0.5858517548

0.6237653058

0.5654511252

0.359114854



sum

		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

full ductility ratio

CB5+, full ductility ratio

1.1201043506

1.5109302566

0.9657277337

1.1825045029

0.9365754615

1.0796309314

0.930576404

1.034655077

0.9321103966

1.0504687343

0.968403061

1.0531136378

0.9724394509



eload

		





eload

		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

resistance ratio

CB1R+, resistance ratio

0.8945289882

0.874624669

1.0344137801

1.0110615792

1.0436915366

1.0329220118

0.9813941087

0.9747191158



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

resistance ratio

CB2+, resistance ratio

0.9283992903

0.8812670742

1.1312648258

1.091768029

1.2267766387

1.2164300129

1.2689723323

1.2398142968

1.2966542323

1.2053504484

1.2489508129

1.1567598774



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

resistance ratio

CB3+, resistance ratio

1.1217745814

1.2069290651

1.277754814

1.2913124605

1.2658899628

1.2426562419

1.2260430837

1.1971763256

1.167834293

1.1406056047

0.9789294744

0.9476651442

1.0339984465

0.8894336744

0.8055985209

0.8048732837

0.7940474791

0.7586264698

0.7082619256

0.7006089721

0.6416611395

0.5960347953



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

resistance ratio

CB4+, resistance ratio

0.7318292041

0.7325733953

1.104199124

1.0773379845

1.1651120103

1.104559168



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

resistance ratio

CB5+, resistance ratio

0.7404789841

0.7400837976

0.9842878175

0.9495713452

1.0771576984

1.0327548452

0.9569646349

0.7859523532

0.7374661865

0.6726225794

0.5619905476

0.4564559802

0.4916092817



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

rigidity ratio

CB1R+, rigidity ratio

0.5383629826

0.4336968908

0.6242728387

0.3698338926

0.4968136827

0.5471857393

0.62895811

0.5218879176



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

rigidity ratio

CB2+, rigidity ratio

0.5043277456

0.2866375594

0.406415644

0.377524199

0.3973106241

0.4051468081

0.4154884677

0.2735873529

0.4359325348

0.3648520121

0.3207607964

0.2497927775



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

rigidity ratio

CB3+, rigidity ratio

0.5397378112

0.4102453095

0.5236353255

0.4917271301

0.36860471

0.265028458

0.3354407148

0.3590768427

0.2450276289

0.2816907363

0.2616274546

0.2174965168

0.3123599484

0.2619584114

0.1964883679

0.2033483297

0.2157918867

0.204424635

0.1801892945

0.2015070897

0.1979794557

0.1585903481



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

rigidity ratio

CB4+, rigidity ratio

0.7081865099

0.7652050851

0.5300913444

0.16909543

0.1155654029

0.108362141



		0.8685959574

		0.8479263749

		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

rigidity ratio

CB5+, rigidity ratio

0.4276628007

0.2308660936

0.511553282

0.1776728876

0.5978890805

0.1612988223

0.2167816281

0.3178786922

0.0859822357

0.2418497052

0.1636371333

0.0235497375

0.0014779342



		





		1.124648934

		1.1179794143

		1.7038493438

		1.7163005202

		2.4164821454

		2.4404854014

		3.1107577966

		3.1284651436



partial ductility

absorbed energy ratio

CB1R+, absorbed energy ratio

0.6773458009

0.2597662239

0.3630323237

0.0738290051

0.2927077792

0.054978828

0.2084866815

0.0443710242



		1.4384832426

		1.3781449525

		2.2802423018

		2.1628904861

		3.0644912409

		3.1385729943

		4.084000847

		4.0440545073

		4.9750253296

		5.0115760051

		5.6782705999

		6.0063580706



partial ductility

absorbed energy ratio

CB2+, absorbed energy ratio

0.3552641275

0.2941765077

0.3432152007

0.3813860893

0.4042399234

0.4446309005

0.4644297394

0.477549074

0.4743030439

0.4946485778

0.4439391085

0.4843768002



		2.6078096127

		2.5251678304

		4.2114219229

		4.1090697554

		5.9499149362

		5.8122977455

		7.6872254496

		7.6895610652

		9.5260946011

		9.6435971901

		11.6994246992

		11.9060362427

		13.8194445905

		14.2010765108

		16.2002552465

		16.4621720708

		18.3153791443

		18.5546996651

		20.5504226522

		20.5564754371

		22.3923869372

		22.2640627211



partial ductility

absorbed energy ratio

CB3+, absorbed energy ratio

0.394687817

0.593079144

0.5928725324

0.8181531611

0.7223639056

0.859304262

0.7950410062

0.9054873565

0.8267763557

0.9097352426

0.8291297537

0.8858056732

0.7901463021

0.8157028297

0.7271589361

0.7360300678

0.67546409

0.6755330913

0.6182637166

0.6086382722

0.53492612

0.4893871951



		0.9378105

		0.9249678827

		2.2128390083

		2.2197434233

		3.6465063429

		3.6816274189



partial ductility

absorbed energy ratio

CB4+, absorbed energy ratio

0.413532575

0.3812173714

0.2686451471

0.0897095964

0.3112285389

0.0539852049



		1.366717181

		1.3373854429

		1.8634685018

		1.8910772221

		2.4643714396

		2.4771510502

		3.0449868517

		3.0968275889

		3.7374051216

		3.6893946749

		4.2726052389



partial ductility

absorbed energy ratio

CB5+, absorbed energy ratio

0.6683595987

0.7245952348

0.5551599822

0.5515666122

0.5265402316

0.4477270739

0.3730498739

0.3703034109

0.2688521078

0.1342508849

0.1154600885



		





		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB1R

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242



		1.4384832426		1.124648934		1.124648934		1.124648934		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.1179794143		1.1179794143		1.1179794143		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		1.7038493438		1.7038493438		1.7038493438		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		1.7163005202		1.7163005202		1.7163005202		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		2.4164821454		2.4164821454		2.4164821454		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		2.4404854014		2.4404854014		2.4404854014		3.1385729943		3.1385729943		3.1385729943

		4.084000847		3.1107577966		3.1107577966		3.1107577966		4.084000847		4.084000847		4.084000847

		4.0440545073		3.1284651436		3.1284651436		3.1284651436		4.0440545073		4.0440545073		4.0440545073

		4.9750253296								4.9750253296		4.9750253296		4.9750253296

		5.0115760051								5.0115760051		5.0115760051		5.0115760051

		5.6782705999								5.6782705999		5.6782705999		5.6782705999

		6.0063580706								6.0063580706		6.0063580706		6.0063580706



partial ductility

cyclic param.

CB2

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		2.6078096127		1.124648934		1.124648934		1.124648934		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		1.1179794143		1.1179794143		1.1179794143		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		1.7038493438		1.7038493438		1.7038493438		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		1.7163005202		1.7163005202		1.7163005202		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		2.4164821454		2.4164821454		2.4164821454		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		2.4404854014		2.4404854014		2.4404854014		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		3.1107577966		3.1107577966		3.1107577966		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		3.1284651436		3.1284651436		3.1284651436		7.6895610652		7.6895610652		7.6895610652

		9.5260946011								9.5260946011		9.5260946011		9.5260946011

		9.6435971901								9.6435971901		9.6435971901		9.6435971901

		11.6994246992								11.6994246992		11.6994246992		11.6994246992

		11.9060362427								11.9060362427		11.9060362427		11.9060362427

		13.8194445905								13.8194445905		13.8194445905		13.8194445905

		14.2010765108								14.2010765108		14.2010765108		14.2010765108

		16.2002552465								16.2002552465		16.2002552465		16.2002552465

		16.4621720708								16.4621720708		16.4621720708		16.4621720708

		18.3153791443								18.3153791443		18.3153791443		18.3153791443

		18.5546996651								18.5546996651		18.5546996651		18.5546996651

		20.5504226522								20.5504226522		20.5504226522		20.5504226522

		20.5564754371								20.5564754371		20.5564754371		20.5564754371

		22.3923869372								22.3923869372		22.3923869372		22.3923869372

		22.2640627211								22.2640627211		22.2640627211		22.2640627211



partial ductility

cyclic param.

CB3

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		0.9378105		1.124648934		1.124648934		1.124648934		0.9378105		0.9378105		0.9378105

		0.9249678827		1.1179794143		1.1179794143		1.1179794143		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		1.7038493438		1.7038493438		1.7038493438		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		1.7163005202		1.7163005202		1.7163005202		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		2.4164821454		2.4164821454		2.4164821454		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		2.4404854014		2.4404854014		2.4404854014		3.6816274189		3.6816274189		3.6816274189

				3.1107577966		3.1107577966		3.1107577966

				3.1284651436		3.1284651436		3.1284651436



partial ductility

cyclic param.

CB4

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

cyclic param.

CB5

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		





		0.8685959574		0.8685959574		0.8685959574		0.8685959574

		0.8479263749		0.8479263749		0.8479263749		0.8479263749

		1.366717181		1.366717181		1.366717181		1.366717181

		1.3373854429		1.3373854429		1.3373854429		1.3373854429

		1.8634685018		1.8634685018		1.8634685018		1.8634685018

		1.8910772221		1.8910772221		1.8910772221		1.8910772221

		2.4643714396		2.4643714396		2.4643714396		2.4643714396

		2.4771510502		2.4771510502		2.4771510502		2.4771510502

		3.0449868517		3.0449868517		3.0449868517		3.0449868517

		3.0968275889		3.0968275889		3.0968275889		3.0968275889

		3.7374051216		3.7374051216		3.7374051216		3.7374051216

		3.6893946749		3.6893946749		3.6893946749		3.6893946749

		4.2726052389		4.2726052389		4.2726052389		4.2726052389



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

1.1201043506

0.7404789841

0.4276628007

-7.5617495671

1.5109302566

0.7400837976

0.2308660936

-3.0404787195

0.9657277337

0.9842878175

0.511553282

0.6683595987

1.1825045029

0.9495713452

0.1776728876

0.7245952348

0.9365754615

1.0771576984

0.5978890805

0.5551599822

1.0796309314

1.0327548452

0.1612988223

0.5515666122

0.930576404

0.9569646349

0.2167816281

0.5265402316

1.034655077

0.7859523532

0.3178786922

0.4477270739

0.9321103966

0.7374661865

0.0859822357

0.3730498739

1.0504687343

0.6726225794

0.2418497052

0.3703034109

0.968403061

0.5619905476

0.1636371333

0.2688521078

1.0531136378

0.4564559802

0.0235497375

0.1342508849

0.9724394509

0.4916092817

0.0014779342

0.1154600885



		0.9378105		0.9378105		0.9378105		0.9378105

		0.9249678827		0.9249678827		0.9249678827		0.9249678827

		2.2128390083		2.2128390083		2.2128390083		2.2128390083

		2.2197434233		2.2197434233		2.2197434233		2.2197434233

		3.6465063429		3.6465063429		3.6465063429		3.6465063429

		3.6816274189		3.6816274189		3.6816274189		3.6816274189



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.794345524

0.7318292041

0.7081865099

0.413532575

0.803292953

0.7325733953

0.7652050851

0.3812173714

0.5858517548

1.104199124

0.5300913444

0.2686451471

0.6237653058

1.0773379845

0.16909543

0.0897095964

0.5654511252

1.1651120103

0.1155654029

0.3112285389

0.359114854

1.104559168

0.108362141

0.0539852049



		2.6078096127		2.6078096127		2.6078096127		2.6078096127

		2.5251678304		2.5251678304		2.5251678304		2.5251678304

		4.2114219229		4.2114219229		4.2114219229		4.2114219229

		4.1090697554		4.1090697554		4.1090697554		4.1090697554

		5.9499149362		5.9499149362		5.9499149362		5.9499149362

		5.8122977455		5.8122977455		5.8122977455		5.8122977455

		7.6872254496		7.6872254496		7.6872254496		7.6872254496

		7.6895610652		7.6895610652		7.6895610652		7.6895610652

		9.5260946011		9.5260946011		9.5260946011		9.5260946011

		9.6435971901		9.6435971901		9.6435971901		9.6435971901

		11.6994246992		11.6994246992		11.6994246992		11.6994246992

		11.9060362427		11.9060362427		11.9060362427		11.9060362427

		13.8194445905		13.8194445905		13.8194445905		13.8194445905

		14.2010765108		14.2010765108		14.2010765108		14.2010765108

		16.2002552465		16.2002552465		16.2002552465		16.2002552465

		16.4621720708		16.4621720708		16.4621720708		16.4621720708

		18.3153791443		18.3153791443		18.3153791443		18.3153791443

		18.5546996651		18.5546996651		18.5546996651		18.5546996651

		20.5504226522		20.5504226522		20.5504226522		20.5504226522

		20.5564754371		20.5564754371		20.5564754371		20.5564754371

		22.3923869372		22.3923869372		22.3923869372		22.3923869372

		22.2640627211		22.2640627211		22.2640627211		22.2640627211



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6076850255

1.1217745814

0.5397378112

0.394687817

0.8271488907

1.2069290651

0.4102453095

0.593079144

0.6830359086

1.277754814

0.5236353255

0.5928725324

0.8661981254

1.2913124605

0.4917271301

0.8181531611

0.7442811052

1.2658899628

0.36860471

0.7223639056

0.886346066

1.2426562419

0.265028458

0.859304262

0.8050887487

1.2260430837

0.3354407148

0.7950410062

0.919895679

1.1971763256

0.3590768427

0.9054873565

0.8495371145

1.167834293

0.2450276289

0.8267763557

0.9380513548

1.1406056047

0.2816907363

0.9097352426

0.8733687171

0.9789294744

0.2616274546

0.8291297537

0.9508836244

0.9476651442

0.2174965168

0.8858056732

0.8848572809

1.0339984465

0.3123599484

0.7901463021

0.9576494333

0.8894336744

0.2619584114

0.8157028297

0.8939296656

0.8055985209

0.1964883679

0.7271589361

0.9500083335

0.8048732837

0.2033483297

0.7360300678

0.9128756428

0.7940474791

0.2157918867

0.67546409

0.9564606908

0.7586264698

0.204424635

0.6755330913

0.9139202334

0.7082619256

0.1801892945

0.6182637166

0.9514612793

0.7006089721

0.2015070897

0.6086382722

0.914105583

0.6416611395

0.1979794557

0.53492612

0.9543512197

0.5960347953

0.1585903481

0.4893871951



		1.4384832426		1.4384832426		1.4384832426		1.4384832426

		1.3781449525		1.3781449525		1.3781449525		1.3781449525

		2.2802423018		2.2802423018		2.2802423018		2.2802423018

		2.1628904861		2.1628904861		2.1628904861		2.1628904861

		3.0644912409		3.0644912409		3.0644912409		3.0644912409

		3.1385729943		3.1385729943		3.1385729943		3.1385729943

		4.084000847		4.084000847		4.084000847		4.084000847

		4.0440545073		4.0440545073		4.0440545073		4.0440545073

		4.9750253296		4.9750253296		4.9750253296		4.9750253296

		5.0115760051		5.0115760051		5.0115760051		5.0115760051

		5.6782705999		5.6782705999		5.6782705999		5.6782705999

		6.0063580706		6.0063580706		6.0063580706		6.0063580706



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.6645915546

0.9283992903

0.5043277456

0.3552641275

0.8891316305

0.8812670742

0.2866375594

0.2941765077

0.7074364416

1.1312648258

0.406415644

0.3432152007

0.9004668441

1.091768029

0.377524199

0.3813860893

0.753490588

1.2267766387

0.3973106241

0.4042399234

0.891133964

1.2164300129

0.4051468081

0.4446309005

0.7908491563

1.2689723323

0.4154884677

0.4644297394

0.8851109292

1.2398142968

0.2735873529

0.477549074

0.792283763

1.2966542323

0.4359325348

0.4743030439

0.8942257898

1.2053504484

0.3648520121

0.4946485778

0.8008666322

1.2489508129

0.3207607964

0.4439391085

0.8838047318

1.1567598774

0.2497927775

0.4843768002



		1.124648934		1.124648934		1.124648934		1.124648934

		1.1179794143		1.1179794143		1.1179794143		1.1179794143

		1.7038493438		1.7038493438		1.7038493438		1.7038493438

		1.7163005202		1.7163005202		1.7163005202		1.7163005202

		2.4164821454		2.4164821454		2.4164821454		2.4164821454

		2.4404854014		2.4404854014		2.4404854014		2.4404854014

		3.1107577966		3.1107577966		3.1107577966		3.1107577966

		3.1284651436		3.1284651436		3.1284651436		3.1284651436



full ductility ratio

resistance ratio

rigidity ratio

absorbed energy ratio

partial ductility

0.9208091685

0.8945289882

0.5383629826

0.6773458009

0.762289084

0.874624669

0.4336968908

0.2597662239

0.6431822876

1.0344137801

0.6242728387

0.3630323237

0.4743520838

1.0110615792

0.3698338926

0.0738290051

0.4968336835

1.0436915366

0.4968136827

0.2927077792

0.3696451561

1.0329220118

0.5471857393

0.054978828

0.3920691082

0.9813941087

0.62895811

0.2084866815

0.2743991197

0.9747191158

0.5218879176

0.0443710242
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